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There’s something NEW for protection in acety- 


lene welding, cutting, brazing, burning, and furnace 
work. It’s the AO 329 Welder’s Goggle of extremely 
strong and durable phenolic compound...non-swell- 
ing, non-flammable, moisture and heat resistant. 
Compression-molded from this compound, the 329 
assures better facial fit and maximum protection 
plus wearing ease. 


Indirect ventilated louver feature prov ides cooler, 


‘Better Fit 


safe ventilation. Individually molded, non-reflecting 
eyecups have larger, rounded, face-contacting edges. 

Other features: wide angle vision...form-fit chain 
bridge .. . large lens rings .. . one-piece rubber head- 
band... improved style and appearance. Available 
with 50 mm. Noviweld lenses in shades 3, 4, 5. 6 


and 8— or with Noviweld-I jidymium lenses in shades 


3, 4, 5 and 6. Order from your nearest AO Branch. 


American @ Optical 
Safety Products Division 
Southbridge, Massachusetts + Branches in Principal Cities 


THE WELDING ENGINEER—March, 1949 











ESTABLISHED I916 


m= WELDING 


MARCH, 1949 








GINEER 


Why Don’t We Build Cheaper Homes? 


INDUSTRIAL PRODUCTION has made us great. With- 
out it, we would not enjoy the higher living stand- 


ards that we who live in America have learned to 
take for granted. Welding has contributed in no 
small measure to the mass-production methods 
of modern industry, either to make the actual prod- 
ucts turned out by mass-production methods or in 
the fabrication and maintenance of the machines 
by which those products are made. 

As one example, let’s look at the contributions of 
welding to that greatest of all mass-production 
items, the automobile. On the average car, the 
amount of welding done amounts to less than $25, 
including both labor and material, but it is esti- 
mated to reduce the cost of the car by $1,000. This, 
of course, is only one of the savings the automobile 
industry has brought about by its modern methods 
of mass production. 

It’s hard for us to believe that back in 1910 you 
could buy a five-room frame house with the same 
money you needed to buy a car. In that far away 
pre-World War I era, the average home was 
priced at $1,600; the average car at $1,584. 

Today the cost of the modest home has jumped 
considerably. The house that once cost $1,600 
can't be bought today for under $9,000, and you 
may have to pay a good deal more than that, Autos, 
too, have skyrocketed—or have they? 

It is something of a shock to learn that in spite 
of all the extortions of the barons of the used car 
lots the average retail price of a new car in 1948 
was only $1,714. The average house has increased 
by 460% in the past 38 years; the average auto by 
about 10%. 

One explanation is that the home of today in- 
cludes a modern heating plant, electric or gas 
range, electric refrigerator, tiled showerbath, porce- 
lain tub, wash bowl and other sanitary facilities, 
built-in ventilating or air conditioning and many 
other conveniences that the home of 1910 did not 
have. Since we want to live more luxuriously, nat- 
urally we will have to pay for it. All this is true, 
but— 

The modern automobile now has an all-enclosed 
steel body, glass windows, electric starter, battery, 
electric lights, radio, heater, windshield wiper and 
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many other gadgets that weren't even dreamed of 
when the model of 1910 was the latest thing on 
the road. As far as improvements are concerned, 
it has kept pace with the home step by step. Yet 
it has gone up only 10° in cost, the home 460°. 
Why? 

Mass production offers a big part of the answer. 
In 1910 both automobiles and homes were built 
mostly with cheap labor and hand tools. The pio- 
neers of the auto industry were quick to realize that 
machine tools would make it possible to build 
more automobiles at lower prices. Lower prices 
would increase the demand for automobiles, which 
could then be built at still lower prices and so on. 
It worked out just about that way for a long, long 
time. So tremendous were the savings achieved in 
production that in spite of the enormous increases 
in materials and labor during the last few vears, the 
average car is very little higher than the one of 
1910. If hand tools were still used, today’s auto- 
mobile would cost about $60,000 to build. the 
American Association of Automobile Manufac- 
turers estimates. 

In contrast, the makers of homes never learned 
the above lesson. Today's houses are still built with 
the hammer, the saw, the plane, the bricklaver’s 
hod and the other hand tools that were used in 
1910. Very little new has been added except big 
prices for labor. 

It is, we admit, somewhat difficult to adapt mass- 
production methods to house construction, but 
mechanized tools could be used to a large extent 
The power saw, spray gun, welding flame and 
other production tools have a place in homebuild- 
ing and should be used extensively. 

Odd as it may seem, there are whole industries 
that still refuse to accept the proved savings result- 
ing from modern production methods. Some back- 
ward people are reluctant even to accept welding 
and its allied processes. Such stone-age conserva- 
tism has no place in the modern engineering world 
of today. 
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Eleven hard facing electrodes in the M& T line provide the 
answers to a wide variety of problems in hard surfacing 
and building up of worn parts. 


The Hardex group—four easy to use low alloy rods which 
operate and perform like mild steel electrodes provide 
low cost hard facing where required hardnesses are from 
200 to 600. Deposits are air hardening. Qualities may be 
altered by heat treating. 


The five Aluminum Bronze and two Tool Steel electrodes 
are for special applications such as building up or facing 
bearings, tools and dies. 


Write for descriptive data. 


M &T Hard Facing electrodes are members of the “Select 
70"—a group of seventy outstanding electrodes offered by 
M & T—along with M & T AC and DC welding machines 
and M &T accessories—to give you everything needed for 
arc welding—arc welding of top-notch quality. 


METAL 2 THERMIT CORPORATION 


120 Broadway ¢ New York 5,N. Y. 





NEW ARC WELDERS BOOsT 
AC and DC PERFORMANCE 


€ 


| ager welding, better quality 
welds, lower power costs, and 
Ped maintenance are furnished 
by a new line of AC and DC arc 
welders introduced by Metal and 
Thermit Corporation. 

Built-in capacitors for high power 
factor, wide current range for full 
rated output, and, fingertip, stepless 
current control for precise current set- 
ting are featured in the AC units 
Available in 150 to 500 amp. models 
for manual arc welding, additional 
models for inert arc and automatic 
welding. 

Full capacity, rugged duty DC arc 
welders are compact, light in weight 
half the size and half the weight of 
older types—and are equipped with 
simplified current control, automatic 
electrode selector. Furnished in 150 to 
400 amp. sets—motor driven, engine 
driven or belt drive. 

Descriptive folder gives full par- 
ticulars. Address Metal and Thermit 
Corporation, 120 Broadway, New 
York 5, N. Y. 


ACCESSORY 
DIVIDENDS DECLARED 


NDERSCORING the importance of 
proper accessories to top weld- 
ing performance, more and more fab- 
ricators are taking pains with selec- 
tion of accessories. Speedier, lower 
cost, safer and improved welding are 
assured when such items as helmets, 
shields, holders, connectors, cleaning 
tools and protective clothing are care- 
fully selected. And more and more 
fabricators—sold on M & T electrode 
and arc welder performance — are 
specifying the M & T line of “‘acces- 
sories to the perfect weld.” For de- 
scriptive literature, address Metal and 
Thermit Corporation, 120 Broadway 
New York 5, N. Y. 


{ \dvertisement ] 
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I—WATER INLET TOWERS at Lake Mead. From this 2 


quartet of towers the water runs into the penstock 








GIANT HOOVER DAM from its lower side. Water 


drops about 500 ft to the hydro-electric powerhouse 


Hoover DAM 
Turbines Kept ‘Turning 


Under pressure of a 500-ft head of water, cavitation rapidly eats 


away the surfaces of turbine runners and wicket gates. Maintenance 


requires application of stainless-steel inlays at preselected areas 


BY FRED M. BURT 


ener source of the power 

distributed by the Department of 
Water and Power of the City of Los 
Angeles is the hydro-electric gener- 
ating system at Hoover Dam. Out 
of 4,000,000,000 kwh distributed dur- 
ing the last fiscal year, more than 
2,500.000,000 kwh were generated 
at Hoover Dam. Though owned by 
the United States Government, the 
Hoover power plant is jointly oper- 
ated by the L. A. Department of 
Water and Power and by the South- 
ern California Edison Company, 
Ltd., under agency agreements. The 
bulk of the power generated goes 
to Los Angeles, though smaller quan- 
tities are supplied to the cities of 
Burbank, Glendale and Pasadena and 
to the states of Arizona and Nevada. 

From the huge volume of water 


impounded in Lake Mead back of 
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Hoover Dam (Fig. 1), water is fed 
through penstocks to the lower level 
on the other side of the dam, where 
the turbines are located (Fig. 2). 
Huge shafts run vertically upwards 
from the turbine runners to the gen- 
erators. There are 12 generators of 
115,000-hp capacity and one of 55.- 
000 hp. Nine of these giant elec- 
tricity producers are operated by the 
Department of Water and Power. 


Wuy Runners WEAR 


Between the scroll cases and run- 
ners of the hydraulic turbines, water 
is admitted to react on the vanes of 
the turbine runners and impart the 
pressure needed to revolve the big 
turbines. The runners develop 115.- 
000 brake horsepower at approxi- 
mately 2,500 cu ft per second under 
a 500-ft head. It is not difficult to 
see that they are in for serious 
trouble. 


1949 


Continual dropping of water will 
wear away not only a stone, as a 
Roman poet first observed. but even 
hardest steel. Cavitation, the tech- 
nical term for pitting and loss of 
metal on the runners was a factor 
that had to be reckoned with from 
the earliest days of plant operation. 

The runners (Fig. 3) are cast-steel 
units of large proportions, being ap- 
proximately 1515 ft in diameter and 
weighing about 75,000 lb. The in- 
side diameter at the top of the draft 
tube is 11 ft, allowing ample space 
for working if the stub shaft is re- 
moved. The 19 vanes on the draft 
tube side are about 39 in. high and 
1 in. thick on the trailing edge. 

Maintenance of the hvdraulic tur- 
bine runners began as long ago as 
1938 by the general plant division 
shops personnel. At the start of this 
maintenance work in 1938 and for 
several years thereafter the chipping 
and arc-welding techniques develop- 
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3—SPARE TURBINE RUNNER in the shop to receive 


stainless-steel inlays on areas subject to cavitation 


ed for the replacement of the lost 
metal carefully checked 
recorded. ‘This valuable data 
put together in a_ prize-winning 
paper written by Eric F. Bladholm, 
mechanical engineering associate in 
the general plant division. Mr. Blad- 
holm’s paper was included in the 
book Maintenance Arc Welding pub- 
lished by The James F. Lincoln Are 
Welding Foundation. Some of the 
facts given in it will be used as back- 


were and 


was 


ground for the present-day opera- 
tions described. 

After unit N-2 had been placed in 
service in October, 1936, periodic 
turbine inspections disclosed cavita- 


tion damage. After four to six 
months of operation, pitting had 
progressed only to a minor extent in 
the low pressure areas of the vanes 
near the trailing edge. The pitted 
areas were small with maximum 
depth only about 1/16th of an inch. 
During this time, the head on the 
turbines had increased from approxi- 
mately 378 to 450 ft. 


First REPAIR PROGRAM 


After about 16 months, service in- 
spection showed that pitting had ad- 
vanced seriously. So fast was cavi- 
tation progressing that it bore out 
the generally accepted theory that 
discontinuity or roughness of sur- 
face increases the intensity or ac- 
tivity of cavitation. It was necessary 
to plan an extensive repair program 
for the coming low-peak season. 

Cavitated metal was removed by 
chipping. A milling method was 
also developed for removing the 
metal and proved very successful. 
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inlaid with weld 


Electrodes of mild steel, 18-8 stain- 
less and 4-6 chromium were all test- 
ed in an effort to find out which 
deposit was most suitable in all re- 
spects. Bonding and _ depositing 
characteristics were also determined. 
Test plates were made to aid in de- 
veloping the best repair methods. 
These plates were set in vertical posi- 
tions to simulate actual field condi- 
tions. Different chipping methods 
and tools were tried out. Current 
and potential settings were noted for 
the various electrodes. Deposited 
weld metal was peened and then 
ground in order to determine both 
the grinding characteristics of the 
metal and the best types of grinding 
wheels and tools for resurfacing. 


STAINLESS Founp BEsT 


Stainless-steel resurfacing, although 
costing a little more, 
give about five times as much ser- 
vice as mild steel for a comparable 
amount of pitting. The finished vanes 
conformed more accurately to cor- 
rect contour than the original cast- 
ings. The surface was smoother and 
more dense, also free from sand 
holes and porosity. The result of 
installing the welded runners was an 
increase in output of approximately 
4% over the horsepower obtained 
prior to welding repairs. 

From the carefully compiled ex- 
perience recerds, all of the areas on 
the runners subject to cavitation 
have been mapped. As a preventive 
maintenance treatment, spare run- 
ners (Fig. 3) have these areas laid 
out and chipped to a uniform depth. 
A stainless-steel layer is then deposit- 


was found to 


THE 


1—CHIPPED AREAS at base of runner vanes will be 


deposit '<4-in. thick after grinding 


ed over these areas of weakness, a 
layer that will have a 14-in. depth 
after being ground to a uniform 
smoothness (Fig. 4). Between 20,- 
000 and 25,000 sq in. of overlapping 
stainless-steel beads are deposited on 
the vanes and other parts of the run- 
ners subject to cavitation. This is 
slow and very careful work, for any 
extra thickness of deposit will neces- 
sitate an excessive amount of grind- 
ing. Beads must also be properly 
overlapped to reduce to a minimum 
the valleys to be filled after grind- 
ing. 

The obtaining of a proper quality 
of welding in the shop presents no 
problem. The 13 certified weldors 
employed at this work are all top- 
grade men, each being qualified to 
the highest standards for welding on 
pressure vessels of unlimited temper- 
ature and unlimited pressure. 

Since all of the original runners 
have been resurfaced in cavitation 
areas, and spare runners are similar- 
ly treated before being put into use, 
the cost of expensive replacements 
has been eliminated. The runners 
now operate almost interminably 
without repairs. 


Wicket Gates Erope, Too 


The same techniques of applying a 
stainless-steel surfacing have been ap- 
plied to the wicket gates and their 
shafts. The wicket gates, it should 
perhaps be explained, control the 
volume of water allowed to react on 
the vanes of the turbine runners and 
hence are subject to the same eroding 
action of water at high pressure. 

As with the turbine runners, the 
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5—WICKET GATE is machined in enormous lathe to 
prepare it for inlaying. Note milled area on gate heel 


7—FACING HEEL of wicket gate. An area 5 in. wide is 8 
covered, Note inlay already applied to the shaft 


areas which experience has deter- 
mined may be subject to cavitation 
are stained and laid out as a guide 
Before re- 
moving the metal by machining, the 
gates are checked for alignment. The 
toe seating surface is milled out with 
one set-up on a milling machine, and 
the toe is machined with another set- 
up. A 19-in.-long portion of the 
longer 


to further operations. 


journal or 
stem is turned on a big lathe; a 10- 
in. length on the short stem (Fig. 5) 
is likewise machined. 


8-in.-diameter 


While a variable-speed drive ro- 
tates the shafts at about four rpm, 
the weld is built up with an inlay of 
18-8 stainless steel. When the upper 
journal is being welded, the long 
upper end of the shaft is contained 
in a pit in the floor (Fig. 6). The 
end product reveals a great expert- 
ness on the part of the weldor, who 
of surprisingly 


deposits an inlay 
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even thickness, complete coverage 
and freedom from valleys that would 
require subsequent fill in. 

The gates are next placed in an- 
other fixture for application of the 
18-8 weld metal on the heel and toe 
seating surfaces (Fig. 7), and other 
small areas are stained and laid out 
as previously explained. 


POSTWELD FINISHING 


The built-up surfaces on the gate 
are accurately machined after weld- 
ing. The shaft is precision machined 
to the proper diameter and then pol- 
ished to a high finish (Fig. 8). The 
stainless-steel inlay is highly resistant 
to both erosion and corrosion. Its 
application adds substantially to a 
gate’s years of service, and the oper- 
ation of resurfacing can be repeated 
as many times as necessary. 

This part of the maintenance pro- 








6—VARIABLE-SPEED JIG turns wicket-gate shaft at 4 


rpm. Long upper end of shaft is in pit under floor 


POLISHING BEARING and packing gland areas of 
wicket-gate shaft after machining inlays to diameter 


eram was started nearly two years 
ago on a set of 24 gates, which were 
rendered ready for service previous 
to general overhaul of one of the big 
hydraulic units. The set of gates re- 
moved from that unit 


renovated by welding 


turn 
used in 
the next unit overhauled, and so on. 
The set pictured in the accompany- 
ing illustrations is the third unit of 


24 gates. 


was in 
and 


At the present writing, 
not even the first set has been in use 
long enough to determine the added 
life given to gates by the stainless- 
steel inlay, but experience with the 
turbine runners leads to good ex- 
pectations. 

The writer is indebted to Clayton 
M. Allen, engineer in charge of the 
general plant Frank R. 
Gould, shops superintendent, and his 
5 Bowe. for their fine 
cooperation in supplying the infor- 
mation for this article. 


division; 


assistant. FE. 





BY GERALD ELDRIDGE STEDMAN 


y | VECHNIQL ES of all-welded_ con- 


struction in van bodies, tank and 
flat-bed trailers are well advanced at 
the Steel Products Co., Inc., Savan- 
nah, Ga. This company builds the 
“Great Dane” transport trailers, ex- 
tensively used in long-haul truck 
transportation along the Eastern sea- 
board. Van body production is in 


me tee 
we 


oe - =" 
eet 
ne eoreen hie 


came regeneeeae ar? 
+ pee tesaerreens. 


flow sequence on a production line, 
automatically timed to produce three 
units per day. Considering that over- 
all lengths range up to 36 ft 6 in., 
this certainly can be called mass- 
production. In my 990 plant visits, 
1 have nowhere found a more efli- 
cient welding production line. 

















.@ 
- 


THE MEN BEHIND I1 



































George A. Mercer, Jr., president; 
Christopher Hammond, Jr.,  vice- 
president and general manager; J. C. 
Cheshire, plant superintendent, C. A. 
Inglesby, chief engineer and man- omen . 
ager of structural department, and FRONT ENDS of vans after assembly and installation to bodies. Placed on 
R. A. Jewell. master mechanic. are dollies, the van bodies travel on rails down the final assembly line (page 37) 
an ingenious and inventive group 
who have established innovations in 
management, engineering tooling 
and shop practice. 

Practically everyone in any com- 
mand at Steel Products Co. has two 
titles, indicating the extent of the 
doubling up. From the technologi- 

‘al s > near-< atic ; 

i ee age ari aOR Steel Products Co., Inc., Savannah, Ga., has pioneered all-welded 
of van bodies was accomplished be- 
cause of the urge to reduce the 
break-even point and to achieve a welding are utilized to build vans, which may be as long as 36 feet 


construction in vans and flat-bed trailers. Both resistance and arc 


1—PRODUCTION STARTS with welding of side frame 2—SEAM WELDING side sheets together. The hydraulic 


on this 30 by 10 ft jig before sheets are tack welded hold-downs travel on rollers down the corrugations 


36 THE WELDING ENGINEER—March, 1949 












FINAL ASSEMBLY embodies installation of lights, wiring, 


rear doors, fleoring, hardware, insulation, ventilators, ice 


i|Assembly Line 


better product. It was spun from 
the fundamental ideas of J. C. Che- 
shire, capably detailed by Engineer- 
‘ng .and built in the company shops. 











Steel Products payroll tends now 
to stabilize around 300 employes. 
Organized labor relations are very 
good-natured. Work is under an in- 








3—SHEETS AND FRAME are welded together in this 


fixture, which is also employed for the roof assembly 
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bunkers, ice hatches and side and sleeper doors. 
added are axles, springs, landing gear, tires, tire carriers 






Also 


centive svstem called a 


“production 
bonus plan.” This divides the vear 
into 13. four-week 
lishes break-even points in period 
production, periodical 
above break-even 


periods, estab- 
distributes 
bonuses points 
among all employes, excluding of- 
ficers, in proportion to wages earned 
in relation to total payroll. Daily 
shop production standings in rela- 





1—ROOF FRAME is assembled on jig in foreground and 


wheeled to seam-welder table to receive cover sheet 








tion to break-even are visualized on 
a large display board. 
pushes to get the 


Everyone 
indicator into 
bonus pickings. Turnover is less 
than 5% per year, and absenteeism 
has been less than 2% over the past 
six months; indeed, this production 
bonus plan seems to be the certain 
corrective of absenteeism. The plant's 
supervisional 
Accident frequency is 38. 
1,000,000 man-hours. 
is excellent. 
than 0.05%. 

The labor rate averaged 53c per 
hour before the last war. has now 
more than doubled. This and ad- 


ratio is one to 15. 

2 per 
Housekeeping 
Scrap losses are less 


vancing material costs created heavy’ 


penalties to profits. It was vital in 
1916-47 to cut back costs some 70%. 
This necessitated technological im- 
provements in production, bonus in- 
centives for greater man-hour effi- 
ciency and much doubling up of 
supervisional function, through all 
of which the break-even point was 
materially reduced. Present labor 
costs are now the same as before the 
war, and the plant is building a much 
better product. 


PLANT AND EQUIPMENT 


Company plants cover eight acres. 
Steel is received in plate and sheet 
sizes for storage in a 60 by 200 ft 
outside area served by railroad spur. 
Two Central of Georgia sidings run 
into the plant. 

Varied rolls, press brakes, angle 
shears and other equipment essential 
to fabrication of structurals for van 
bodies are arranged in good layout 
in an inside structural bay, 80 ft 
long and served by a 40-ft craneway. 
There are three 10-ton overhead 
craneways serving plant and yard. 
All cross members, longitudinal 
rails, hat (flanged channel) sections, 
box and regular channels are pre- 
pared to size and racked or binned 
at proper stations along welding and 
assembly lines. Parts storage is 
never more than ten feet from use, 
resulting in very little materials han- 
dling. Flow is from sub-subassembly 
into final assembly on a ten-station 
line. 

The 80 by 160 ft sheet-metal de- 
partment is just ahead of the weld- 
ing bay. It forms, corrugates and 
delivers sections to racks facing the 
welding department. The latter covers 
an area 100 by 100 ft. 
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5—CORRUGATED VAN in final assembly jig is finished and awaits the in- 
stallation of front. Roof frame is ready to receive the cover sheet, which will 
be tacked to it with the portable welding gun shown in the upper left corner 


Both arc and resistance welding 
are used, the latter mainly to tack 
and seam weld corrugated wrapping 
sheets. Steel Products has pioneered 
frameless, all-welded construction in 
both vans and flat-bed trailers, elim- 
inating in the latter the usual central 
“spinal column” formerly employed 
to give longitudinal strength. In the 
van body, side walls act as trusses to 
contribute requisite stiffness to bot- 
tom rails. The open truss, applying 
the bridge-truss principle, accom- 
plishes a like purpose in flat-bed 
trailer design. 


VAN CONSTRUCTION 


Bottom construction of the van 
budy is an assembly 
which airplane-type box 
channel cross members, punched out 
along 


arc-welded 
employs 


a neutral axis to 
lighter weight 
strength. Cross members have me- 
chanical support from the side rails, 
to which they are solidly welded. 
Heavy steel channels are welded to 
cross members to give full support 
to running gear. The rugged upper 
fifth wheel with its chrome-molyb- 
denum steel kingpin is arc welded 
into extra-heavy I-beam; wheel 
plate, landing gear and running gear 
channels are mounted on structural 
channel cross members for added 
strength. 

Sides and top of the van are built 
as separate panels before assembly 
and welding. Interesting 
eliminates moldings. Uprights and 
top cross members are formed of hat 


provide 
without loss of 


design 


sections. Body wrapper is of corru- 
gated sheets of steel, which run con- 
tinuously from the bottom side rail 
over the top to the opposite side rail. 
Side sheets are corrugated for extra 
strength and spot welded to upright 
members. Corrugated curved sec- 
tions at eaves protect against dent- 
ing. All longitudinal joints in cor- 
rugated sheets are welded into one 
solid waterproof unit. The van body 
is a splendid example of the many 
structural and functional advantages 
inherent in all-welded construction. 

Building of side frames is one of 
the first operations in van assembly. 
The frame assembly jig (Fig. 1) is 
30 by 10 ft and can take any length 
from 20 ft to 36 ft 6 in. Structural 
members are of high-tensile steel. 
They are racked by the side of the 
jig for convenience and dropped into 
position to be clamped by air clamps 
operating at a pressure of 90 psi. 
Special positioners enable all welding 
to be done downhand. Welding is 
a combination of arc and spot on 
each side. 


S1pE-FRAME SHEETS 


The corrugated sheets carry 
114-in. square-cornered corrugations 
with 14-in. rise. Lengths of from 
3 to 12 ft are delivered to the seam- 
welding tables. Two 30 by 8 ft 
tables are utilized, the work flowing 
from the first to the second table by 
means of power-driven rollers. The 
tables are also equipped with pneu- 
matic hold-down rollers (Fig. 2), 
two of which travel in the corrugated 
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6—JIG FOR FRONT assembly with van front ready for 
insulation. Jig is counterbalanced to allow it to be turned 
in most convenient position for fabricating round fronts 


trough to hold the sheet steadv for 
welding of the longitudinal seam. 
From six to 12 sheets are involved 
in body construction, nine sheets on 
a 30-ft side. After the corrugated 
sheet has been seam welded by a 
200-kva welder, it comes to the sec- 
ond table, where it is tack welded to 
the frame by monorail-mounted port- 
able spot welders. 

Finish welding of sheets to side 
and roof frame components is ac- 
complished by an automatic seam 
welder. The assembly fixture (Fig. 
3) is on a track, and the work is 
moved transversely to the table. Up- 
rights are fitted into slots in the table 
in line for weld; 60 electronically 
controlled welds per foot stitch side 
and top sheets to the frame. This 
finish-weld fixture has two 30 by 10 
ft tables, between which the welder 
is straddle-mounted. The table car- 
riage has an 18-in. movement. Hold- 
ing fixtures are reversible to give 
back-forth direction of movement. 
Work is anchored in slots and 
aligned automatically. 


Roor ASSEMBLY 


The roof frame assembly jig (Fig. 
1) is mounted on castors that enable 
it to be moved against the seam- 
welder table to receive the welded 
cover sheet. After the sheet has been 
slipped onto the roof frame, it is 
tack welded with the portable spot 
welder shown in the upper left-hand 
corner of Fig. 5. Jig and roof are 
again moved back in line by an elec- 
tric hoist with overhead balance 
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beams and placed on the automatic 
welder table shown in Fig. 3. Cross 
beams are then mashed down by an 
air hammer, and the roof is moved 
off the automatic welding table to 
the soldering jig. In this technique, 
all longitudinal seams are seam 
welded; all cross seams are spot 
welded; the entire mating is soldered. 

The final weld-assembly jig (Figs. 
1 and 5) mates sides, bottom cross 
members and roofs. First, the bot- 
tom cross members are placed in it 
and locked by air-clamped holding 
fixtures. Next sides are installed and 
clamped jin place. Finally, an elec- 
tric hoist, using balance beams and 
hooks, drops the roof into position. 
Sides, bottom and roof are are 
welded together, using a current of 
200 to 400 amp. 

The van body is now moved onto 
dollies, and openings for the wheel 
housings are flame-cut. The van 
front has been previously subassem- 
bled on its own jig (Fig. 6); it is 
added to the rest of the van. 

Traveling by rail on the wheeled 
dollies, the body now takes its place 
on final assembly line, which has ten 
stations. At these varied stations, 
the body receives undercarriage in- 
stallation, brake lining and wiring, 
floors, body lining and insulation, 
installation of special services and 
finally comes to the paint shop, off 
the line. Each station breaks down 
the assembly, and specialized gangs 
work along line flow. Special design 
jigs accommodate odd production. 
Subassembly jigs off the line take 
care of doors, ventilators, roof caps. 
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7—COMBINATION JIGS for rear and side doors. No. 1 
is for assembling and welding door frames; No. 2 for 
assembling hinges 


and miscellaneous door hardware 


An idea of this subassembly work 
may be gleaned from Fig. 7. In this 
picture, jig No. 1 is for assembling 
and welding door frames and jig 
No. 2 for assembling hinges and mis- 
cellaneous door hardware. 


TANK TRAILER DEPARTMENT 

In the 40 by 425 ft tank trailer 
department, all work is specialized. 
None conforms to line production. 
Welding machines are platformed 
aloft out of the way. This depart- 
ment is served by numerous swing 
cranes. I noticed a hydraulic roof- 
bow forming machine, designed by 
Master Mechanic Jewell, in which air 
pressure is used for hold-down and 
hydraulic pressure to throw the bow 
up to form. 

On tanks involving Code welding. 
certified weldors are employed and 
procedure is standard. AWS E-7010 
electrodes are used on high-tensile 
work, and AWS E-6010 and E-6012 
electrodes are standard elsewhere. 

Superintendent Cheshire’s office 
has a picture window overlooking 
the welding bay and final assembly 
flow. He uses a production control 
system. Copies of prints are fur- 
nished to all departments concerned 
on all jobs, and their production 
timing meets the line flow. Produc- 
tion control and sales are in excellent 
liaison. Perpetual inventory control 
is also unusually precise. In fact, 
the company’s bonus plan requires 
precision and close control in all 
details in order to award bonuses 
properly as earned. 
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I—FORSYTH ENGINEERING 


4—CRANEWAY supports were also 
5-in. pipes and were tied into the 
air storage system. A space heater 


is suspended on the twin posts 


6—DRAINAGE plug (inside circle) 
at base of one of a pair of twin col- 
umns along the center bay. Use of 
pipe plug indicates need for drain- 
age must be infrequent here 
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building, Houston, was 
formed by combining two Quonsets into one structure 


POO Se 
— tie 
oe’ * 


“2 
.T 
OE ME 


The idea is as simple as it 


is ingenious: 


2—FRAMEWORK of building consists of 5-in. tubing 


used as columns, longitudinals and transverse members 


the building ribs store 


compressed air. The hollow tubular framework provides a storage 


capacity of 470 cu ft 


three times normal for a shop of this size 


BY ELTON STERRETT 


| igpadrerases AIR is one of the es- 
A sential aids around the modern 
machine shop. It 
small drills. 


hoists, jets for blowing chips, is used 


serves to power 


hand tools, grinders, 
to furnish blasts for heating and an- 
nealing furnaces and for powering 
such devices as metallizing guns. 
One engineering and specialized 
machine shop, the Forsyth Engineer- 
ing Co., Houston, Texas, provides 
compressed air for these manifold 
needs without having 
The 


ple as it is ingenious: 


to lay piping 
or string hoses. idea is as sim- 
the building 
ribs serve as storage space. 

It is necessary to understand the 
nature of this particular building. 
The structure (Fig. 1) was formed 
by mating two Quonset buildings of 
20-ft radius to give an outside span 
of 82 ft 
line. 


at the foundation 
There are two side bays hav- 


14 in. 


ing a 12-ft clearance and a central 
18 ft 6 in. under the roof 
All of this is supported on 
5-in. tubing 


section 
beam. 
the building ‘‘ribs”- 
instead of the conventional I-beam or 
channel structural shapes. The only 
structural shapes in the building are 
the I-beam rafters formed to the 20- 
ft radius to carry the roof. 

The heavy-walled tubing supports 
are joined into transverse bents or 


All of 


the welds had to be made to pressure 


frames as shown in Fig. 2. 


specifications, and the pipe wall in- 
cluded within welds was cut out to 
for The 
longitudinal members, welded in at 
each right-angled intersection of the 
5-in, transverse and upright members 


allow clear channels air. 


as shown in Fig. 3, were also pro- 
vided with cleared areas within the 
welds. Thus the building framework 
consists entirely of a single system of 
piping, welded at each junction. This 
three-dimensional latticework gives 
an air storage space computed to 
hold approximately 470 cu ft. Con- 
verted to dimensions of standard air 
receivers, this capacity is about that 
of a cylindrical receiver 26 ft high 
and 54 in. in diameter. It is well 
over three times the air storage ca- 
pacity normally provided for a shop 
of commensurate size. 

The craneway is also supported on 
5-in. pipe. The posts or columns 
which carry the steel beams on which 
are welded the craneway rails (Fig. 
4) are mounted on a common base 
with the longer or center-section up- 
rights of the building framework. 
Since these columns are not tied to- 
gether at the top other than by welds 
to the craneway beams, 2-in. connec- 
tors are welded between pairs of 
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1|Building Framework 


columns some 6 in. above the floor. 
These tie-ins serve to carry air to the 
craneway columns and thus add their 
storage capacity to that of the build- 
The paired 
columns are also tied together at in- 
tervals up to the 12-ft height by webs 
Flat 
steel is used instead of pipe for this 


ing framework proper. 


welded between the two pipes. 


reinforcing on account of the greater 
ease of making the connecting welds. 

Two-inch extra-heavy pipe is used 
for column braces (Fig. 5) and to 





7—AIR OUTLET is tapped 


post adjacent to the machine bay. 


into 


Valve is on side away from material 
handling to prevent any damage 








3—LONGITUDINAL and transverse pipes were welded 
to columns so as to maintain air flow through members 


Jalong the central bay. 
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make the supplemental roof truss 
which carries the center of the build- 
ing. This 2-in. pipe is welded to the 
outside of the 5-in. pipe without pene- 
No attempt 


include the braces in 


tration to the interior. 
was made to 
the air-carrying structure. 

Each pipe column in the outer 
rows of the frame is equipped with 
means for draining off condensation, 
while one drain suffices for each pair 
The drain is 
formed by flame-cutting a small op- 





8—MOTOR-DRIVEN 

of 61 cfm capacity needs to operate 

only a part of the time in order to 
provide air for entire shop 


compressor 


5—COLUMN BRACING, 2-in. pipe, did not penetrate 


5-in. piping and was not made part of the air storage 





ening near the base of the column 
welding in a pipe collar or 


\ valve. stopcor k OT plug 


and 
coupling. 
set into the collar provides for drain- 
ing off liquid accumulations. 

After putting the compressor into 
service. tests were made at the vari 
ous drain points. It was found that 
nearest to the 


the columns com- 
pressor could be kept clear by open- 
ing their drains once each month. 
Columns farther away could be left 
(Continued on page 45 





9—_PRESSURE GAUGE is mounted 
on a post behind the cut-off saw. 


It may be easily read without any 
climbing up to the air compressor 
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BY R. W. TUTHILL 


RK elding Equipme nt dD 1 
General Electric Co 


OQ oF the first questions asked 


about inert-are welding — is, 
“What is the tungsten consump- 
tion?” The answer usually implies 
that the consumption is so small it 
can be neglected. This statement 
should be qualified because tungsten 
consumption can be excessive and 
may cause rejection of welds. 

There are two primary factors in- 
volved. The first is the cost to the 
user of the consumed tungsten, a 
cost somewhat similar to the cost of 
tungsten electrodes in atomic-hydro- 
gen welding or to the cost of carbon 
electrodes in carbon-arc welding. 
(This cost may be considerable since 
tungsten electrodes, in 4-in. lengths, 
are priced from 4 to 35 cents per 
inch, depending on the size.) 

The second and more important 
factor is what happens to the tung- 
sten that is used. Does it go up in 
smoke, or is it deposited in the weld? 
If the latter, what effect does it have 
upon the weld? 

In many applications, moderate 
tungsten deposits in the weld-metal 
may not be detrimental. Unfortu- 
nately, the full effect of deposited 
tungsten on weld strength, corrosion 
resistance or resistance to impact is 
not known at the present time. Be- 
cause these factors are not known, 
many large pressure vessels are be- 
ing X-rayed to show up inclusions in 
the metal as well as cracks and por- 
osity. The inclusions usually en- 
countered are tungsten. Because their 
effect on the weld is not fully under- 
stood, the metal in question is usu- 
ally chipped out and rewelded. Need- 
less to say, this is very costly and, in 
most operations, will far outweigh 
the cost of the tungsten itself. 

For some types of welding, mod- 
erate tungsten inclusions can be tol- 
erated. In the majority of applica- 
tions, however, the inclusions usually 
are removed if there is any question 
concerning the effect on the quality 
of the weldment. 

In welding aluminum, a cardinal 
principle of operation is that the 
tungsten electrode must never touch 
the molten aluminum. ‘This can hap- 
pen if the tungsten is accidentally 
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Tungsten: 


To Save or Not to Save 


Are we justified economically in protecting the tungsten electrode 


used in inert-arc welding against the ravages of oxidation when the 


extra argon consumed costs six times as much as the tungsten saved? 
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TUNGSTEN ELECTRODE DIAMETER 
2—CURRENT-CARRYING capacities for tungsten electrodes of different 


diameters are given by above graphs. Note the very much larger electrodes 
required with d-c reverse polarity. The a-c graph assumes that the d-c com- 


ponent resulting from high-frequency stabilization has been eliminated 


dipped into the pool or if the alumi- 
num filler wire is pushed into the arc 
so rapidly that it does not melt 
quickly but comes in contact with 
the electrode. The tungsten elec- 
trode is very hot during welding, at 
least 6,200 F on the tip. The alumi- 
num which strikes this area of high 
temperature seems to vaporize and 
disrupt the are so as to cause sput- 
tering and result in a black splotch 
on the work. The arc will continue 
to sputter until all aluminum has left 
the vicinity of the electrode tip. The 


aluminum must vaporize and be re- 
moved before the arc can become 
stable, and quite a bit of tungsten is 
lost during the process of cleaning 
up the aluminum. The lost tungsten 
is left in the work unless the arc is 
held on an auxiliary piece of alumi- 
num or on a steel plate. Of course 
no tungsten is deposited in the weld 
metal if the end of the electsode is 
broken off to remove the portion 
with the aluminum on it, but this 
practice usually results in even more 
tungsten being lost. 
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I—TUNGSTEN ELECTRODES, 5/32 in., used for welding aluminum at 200 
amp. (a) Dipped in aluminum while welding; (b) oxidized tip; (c) clean tip 


Since the practiced weldor rarely 
makes a slip and contaminates the 
electrode, loss of tungsten in the shop 
by this means is not very large. In 
Fig. 1, (a) shows a 5/32-in. elec- 
trode which was dipped into the 
aluminum pool while welding with 
200 amp. 


Too Hicu Aa CURRENT 


Another cause of tungsten loss is 
incorrect current density. If the 
current level is run too high, the tip 
of the electrode becomes quite mol- 
ten, and the end is so fluid that it 
drips off during welding or at the 
end of the weld when the arc is ex- 
tinguished by pulling the electrode 
violently away from the work. The 
obvious solution is the proper size 
electrode for the current being used. 
Graphs showing approximate cur- 
rent-carrying abilities for five differ- 
ent diameters of tungsten electrodes 
with a-c, d-c straight polarity and 
d-c reverse polarity are given in 
Fig. 2. 

Some indication of electrode ero- 
sion has been noticed on d-c straight 
polarity when the current was too 
This resulted in a 
“necking of the electrode 
above the arcing tip. The remedy 
seems to be to use a smaller electrode 
for the job, which, incidentally, 


low. erosion 


down” 
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the 
d-c 


should 
stable. 


cause arc to be more 
On polarity, 
tungsten is lost very easily by over- 
heating the electrode. and very much 
t=) d 
reduced current levels are necessary. 


reverse 


The loss of tungsten from incorrect 
current, should not be 
severe in a shop where good welding 
practices are followed. 

The method of starting the are 
and proper gas coverage are items of 
great importance and usually are the 
major causes for excessive tungsten 
loss and tungsten contamination of 
the work. 


however, 


In the early history of inert-are 
welding of aluminum, arcs were 
started by striking the electrode to 
the work. This method resulted all 
too often in the aluminum sticking 
to the electrode with the bad results 
we have already noted. Introduction 
of the high-voltage, high-frequency 
pilot circuit rendered it unnecessary 
for the electrode to touch the work 
with power current flowing, and 
hence avoided contamination of the 
electrode with aluminum from this 
cause, 

As the currents used on the new 
welding process climbed higher un- 
til 400, 500 or even 800 amperes are 
being used, another factor enters the 
picture. The size of tungsten for 
these higher welding currents is from 
When 


5/16 to 1% in. in diameter. 
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an are is struck, the electrode is 
forced to conduct the full welding 
current almost immediately and. as 
a result of this excessive current flow 
while cold, some portion of the elec- 
trode may be lost. This loss can be 
minimized by starting the are at a 
reduced current level and raising the 
current with a pneumatic device after 
the electrode is hot. 
how 


Regardless of 
much lost, the 
amount deposited in the work may 
be reduced by starting the are on an 
auxiliary scrap piece of aluminum 
and then transferring it to the work. 


tungsten is 


OXIDATION OF TIPs 


The major cause of high tungsten 
loss and large deposits of tungsten 
in the work is the oxidation of the 
electrode. The presence of tungsten 
oxide on the tip of an electrode (see 
(b) in Fig. 1) will cause the are to 
be wild and cause considerable tung- 
sten to be blasted off the end of the 
electrode into the molten pool. This 
blasting, otherwise known as “tung- 


sten throw down,” will occur on 
starting and may last for several 


seconds until all the oxide is re- 
moved. An electrode may become 
oxidized if it is allowed to cool from 
a previous weld in the absence or 
partial absence of the 
shield. 

A tungsten electrode will begin to 
oxidize at approximately 600° F. 
There are several kinds of tungsten 
oxide, and they have characteristic 
colors. 


inert-gas 


Tungsten dioxide is brown 
and forms at low temperatures. 
Tungsten hemipentoxide is blue and 
forms at moderately high tempera- 
tures. Tungsten trioxide is vellow and 
forms when the electrode is incan- 
descent. All these oxides form in the 
presence of air. There are many 
other oxides of tungsten, but these 
three are the major ones encountered 
in inert-are welding. 

If inadequate gas coverage results 
in a dirty weld, it is immediately ap- 
parent to even an amateur that some- 
thing is wrong. Obviously, the gas 
flow must be increased until the weld 
is clean. Less well known, however. 
is that the gas flow must be con- 
tinued after the arc is stopped to 
permit the electrode to cool until its 
temperature is below the oxidation 
stage. This extremely important item 
is very often neglected. Where water- 
cooled electrode holders are used, it 
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is wood practice to keep the w iter 
flow on while the Cas is on in order 
to hasten the cooling period and 


minimize gas consumption. 

Gas flow may be requized from 5 
to 50 seconds after the are is stopped. 
The required flow can be attained 
automatically if a time-delay shut-off 
is installed on the gas and water 


should he 


welding 


solenoid valves. which 


located in the inert-are 


machine. 


Withu Clean ELECTRODES 


Fests were run on aluminum in 


argon using a-c with high-frequency 
pilot starting. Electrodes in the 
smaller sizes were tested up to !4-in, 
The tests showed that an 
average loss of about 0.0005 in. in 


diameter. 


length is to be expected on a clean 
electrode at. its normal current level 
if it is started cold. If the electrode 
is hot when the current is started, 
10 of this. 

these 


the loss is about | 

Though small, losses are 
tangible. The tests indicate that the 
loss of tungsten during the actual 
running of the arc is about 0.001 in. 
per hour of continuous running at 
the proper current level for the par- 
ticular electrode. Theoretically, one 
inch of tungsten will make a weld 
about 5 miles long, figuring a travel 
speed of 20 in. per minute and as- 


How- 


ever, the tests also show a tremendous 


suming continuous running, 
increase in both tungsten loss and 
tungsten deposit when the electrode 
has been previously oxidized by per- 
mitting it to cool slightly and then 
interrupting the inert-gas protection. 
The tungsten consumption per start 
seems to be about 0.010 to 0.015 in. 
or more, which is about equal to 
three hours of arc time and equal to 
thirty normal clean starts. 

readily 
show up under X-rays. Fig. 3 shows 
a cold start with a clean, non-oxidized 
electrode (a), a hot start with a non- 
oxidized electrode (b) and a cold 
start with an oxidized electrode (c). 
This last start is the only one result- 


Tungsten inclusions will 


ing in any inclusions. The tungsten 
deposited can be seen partially on 
the surface as black smut which can- 
not be brushed off. A radiograph 
of the X-rayed sample showing bead 
appearance is reproduced in Fig. 4. 

Some tests indicate that even clean 
cold starts may cause considerable 
tungsten loss at very high currents. 
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The reason has been suggested to be 





Whenever tungsten oxide is present on the 








3—SURFACE APPEARANCE of three types of starts (see Fig. 4 for the 


appearance of starts as seen by X-rays). 


(a) Cold start, non-oxidized elec- 


trode; (b) hot start, non-oxidized electrode; (c) cold start, oxidized elec- 


trode. The black smut in (c) is tungsten deposited on the weld surface 


similar to the action of damage to 
electron tubes by insufficient warm- 
up time. To avoid the loss, it may 
be necessary to start the are at a 
lower current and then raise to weld- 
ing current a few seconds afterwards. 

It can be readily recognized that 
the tungsten loss and its deposit in 
the weld may vary considerably de- 
pending on factors such as operator 
technique, method of starting, cur- 
rent level. electrode size. ete. The 
quality of gas protection given to 
the electrode after the arc has been 
extinguished is of the utmost impor- 
tance and it hinges upon two factors: 
inert-are welder design and electrode- 
holder design. The electrode holder 
should be properly designed to cool 
the electrode very quickly. The weld- 
ing machine must provide an auto- 
matic means of controlling the gas 
flow to give the required gas protec- 
tion. The automatic feature of gas 
protection is especially important 
since even a few seconds of insufh- 
cient gas protection are enough to 
cause the electrode to oxidize. 


Gas Cost vs. TUNGSTEN 


The interrelationship between the 
machine and holder points to the fact 
that they ought -not to be designed 
independently. If the gas-protective 
time provided by a machine is too 
short for the holder, excessive tung- 
sten loss and tungsten-contaminated 
welds may result. 
tion period is too long, then a wast- 


If the gas-protec- 


age of gas can result. If the gas is 
on 10 seconds too long and there are 


THE 


assumed to be 20 stops per hour, the 
value of gas lost while welding at 
100 amp may be as much as $1.50 
per eight hours of welding time. 
Before a definite answer can be 
given to the query. “How long will 
an electrode last?” shop studies will 
have to be made in plants using 
in some regular 
production schedule. The items that 


inert-arc welding 
may be taken into consideration are 
gas flows, current levels, operator 
skills, manual or machine operations, 
number of ares and type of equip- 
ment being used. 


SpeciFic EXAMPLE 


Let us consider a hypothetical case 
of a welder working manually at 200 
amp using a 5/32-in. tungsten and a 
gas flow of 20 cu ft per hour. We 
will assume a 40% duty cycle for an 
eight-hour day and perfect welding 
conditions, which include an expe- 
rienced operator and good gas cover- 
age, both during and after the arc 
is stopped. For convenience, we will 
assume welds are of one-minute 
duration. 

Eight hours at 40% duty cycle 
gives 3.2 hr of are time or 192 
minutes, representing 192 cold starts. 
Using the tungsten losses previously 
given, 192 times 0.0005 in. per start 
gives 0.096 in. of tungsten lost in 
starting. The 3.2 hr of arc time mul- 
tiplied by 0.004 in. per hr gives 
0.012 in. of lost tungsten in welding. 
Adding the two types of losses, we 
have: 0.096 + 0.012 = 0.108 in. 

If the gas was shut off immediately 


eleet rode 








1ipr. | 
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tip. tungsten inclusions in welds are apt to result 





i—X-RADIOGRAPH of three starts in Fig. 3. Sample is a 3/16-in. aluminum 

plate welded with 5/32-in. tungsten at 200 amp. (a) Cold start, non-oxidized 

tungsten; (b) hot start, non-oxidized tungsten; (c) cold start, oxidized 
tungsten. Start (c) is the only one resulting in inclusions in the weld 


following each weld, the theoretical 
tungsten loss is determined by using 
the loss figure of 0.015 in. for a cold 
oxidized start. Multiplied by 192 
starts, the larger figure gives us 2.88 
in. of lost tungsten for starting. To 
this must be added the previously 
calculated 0.012-in. loss in running 
time, giving a total of 2.89 in. of lost 
tungsten. 

\ 5/32-in. ground tungsten rod 4 
in. long costs about 17 cents. If the 
stub length is | in., then the electrode 
consumed will cost 43 « 17e 6c 
per usable inch. The cost of tungsten 
for one day's operation is: 0.108 < 
Oc 0.65e for clean tungsten and 
2.89 6c 17.3c for 
tungsten. 

Now, let us consider the cost of 
the gas it took to protect the electrode 
while cooling. We will allow a cost 
of ten cents per cubic foot for argon 


oxidized 


gas and assume a cooling period of 
10 seconds after the arc is stopped. 
Multiplying the 192 stops by 10 
seconds gives us 32 minutes for 
which gas must be supplied. 32/60 
hr < 20 cfh 10c per cu ft = a 
gas cost of $1.07. This is slightly 
over six times the cost for oxidized 
tungsten. The question naturally 
arises as to the economy of protect- 
ing the tungsten while cooling with 
the much more expensive gas. 
Cooling the tungsten in gas seems 
to have two advantages other than 
the actual saving in tungsten. First, 
it prevents tungsten contamination of 
the work, which may or may not 
save money depending on whether 
or not the metal is X-ray tested and 
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rewelded. Second, it will save an 
indeterminable amount of the oper- 
ators time if he does not have to 
keep adjusting the tungsten for rapid 
burn-off. It would require only one 
or two adjustments per day for 0.1 
in. of tungsten lost and many times 
that to adjust the tungsten for the 
almost three inches of tungsten burn- 
off resulting from  non-protection. 
The weight of tungsten used per arc 
at the 200-amp current would range 
from 1% lb per year for the best con- 
ditions to about 15 lb per year at 
worst conditions. It is a case of 
checking one loss against another 
and making the best decision accord- 
ing to all of the factors concerned. 


Watcu Tie Cotor 


To summarize, items such as stub- 
bing the electrode, current density 
and type of starting are important 
to the user. However, the major cause 
of tungsten loss and contamination 
of welds is the result of improper 
care in protecting the electrode with 
inert gas during the cooling period. 
A good check on whether good cool- 
ing is being obtained in your opera- 
tions is to view at random several 
used pieces of electrode. If they are 
not bright and shiny on the tip (see 
ic) of Fig. 1) but have become 
brown, blue or dusty vellow, then 
proper gas protection is not being 
obtained. Tungsten is likely to have 
been deposited and, regardless of 
whether or not it is chipped out, the 
electrode consumption on the job 
may be as much as 25 times normal. 
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* : 
the shop of air. 





AIR STORED IN FRAMEWORK 


(Continued from page 41) 





for six months without testing, and 
those at the extreme end of the air 
system never showed sufficient ac 
cumulation of liquid to reach to the 
height of the drain. Fig. 6 shows 
the drain plug at the base of the 
left one of twin columns along the 
center bay. The use of a pipe plug 
instead of a valve tells that these 
columns are far from the compressor 
and need for drainage is infrequent. 

No drains were set into the crane- 
way columns since there was no ait 
flow through these units. No accu- 
mulation of water could build up 
higher than the tie-in nipple of 2-in. 
pipe without flowing through the 
connector into a 
column. 


drain-equipped 


Tap a CoLuMN FoR AIR 


If air is desired at any point in the 
shop, it is necessary only to weld a 
collar on the nearest column, tap in 
under pressure, and attach enough 
air hose to reach the point of actual 
use. Such an outlet is pictured in 
Fig. 7. When a post is tapped, the 
fitted on the side 
awav from a working machine and 
away from the sweep of the main 


valve is usually 


crane or anv auxiliary hoists. 

Having more than three times the 
normal quantity of compressed air 
in storage, Forsyth finds it possible 
to shut down the compressor for a 
complete overhaul without depriving 
In one case the svs 
tem was charged to boost the pres- 
sure from the usual 100 psi gauge 
to 125 psi. The compressor motor 
was then sent out for rewinding, and 
it was returned in plenty of time for 
re-installation before the stored air 
had been used up. 

In view of the large capacity af- 
forded by the building framework. 
a small compressor with a 6l-cfim 
rating is ample to meet all needs. 
This 15-hp unit (Fig. 8) is motor- 
driven through a flat V-belt and pres- 
sure-controlled to be completely au- 
tomatic in operation. \ pressure 
gauge is mounted on a column neat 
the compressor (Fig. 9) to provide a 
visual check of the air. It may be 
easily read without climbing to the 


shelf on 


pressor is lox ated, 


storage which the com- 
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Non-Adjustable 


(1 1b 10 oz) 


New Style 


Adjustable 
(less than 


I—NEW TYPE of pivoting motor mount was made by 
resistance welding parts to a steel rod mounted in a 
swivel, The old style was formed from heavy-gauge sheet 


Better 


Old motor mount for the Maytag electric washer, formed of heavy- 


/ 


bs 


3—PROJECTION WELDING a small stop pin to the 
hanger rod was the first operation, done on a 50-kva 
welder. Note rods before (right) and after welding 


Motor Moun 


gauge sheet steel, was non-adjustable. New mount weighs 40‘; less 


and may be adjusted. The se¢ret: design for resistance welding 


T° WOULD be difficult to find a more 

apt and simple illustration of 
what designing for resistance welding 
can do for a product than the cradle 
mount for the motor of the latest type 
of electric washer produced by The 
Maytag Co., Newton, la. 

As compared (Fig. 1) with the 
mount used on the 5,000,000 wash- 
ers with which Maytag set a world’s 


o 
oo. 


record, the new mount is: 

(1) Self adjusting to 
correct belt 
The former was not. 

(2) More complicated in design, 
yet easier and cheaper to produce. 

(3) Stronger in construction, yet 
weighs 40% 
thirds less critical sheet steel per 
mount. 


maintain 


tension automatically. 


less and requires two 
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Actually, Maytag did not start out 
to produce a less costly and mate- 
rials-saving design. It wanted _pri- 
marily a mount that would reduce the 
burning out of motors caused by 
drive belts being too tight. The other 
advantages were pure 
result of deciding to investigate the 
possibilities of 
and designing the mount with that 
process in mind. 


velvet—the 


resistance welding 


THREE OPERATIONS 


The design and processing were 
worked out codperatively by Maytag 
and the Progressive Welder Co., De- 
troit. Parts from which the new 
mount is fabricated and the order of 
the three welding operations are 


| 
| 
| 
| 


| 
| “1 PROJECTION 
WELD PIN 


4 
PROJECTIONS 


2—THREE OPERATIONS were 
performed (see Figs. 3, 4 and 5) 


shown in Fig. 2. The actual opera- 
tions and machines by which the 
parts are assembled appear in Figs. 
3, 4 and 5. 

Comparing the new with the old 
design (refer back to Fig. 1), it will 
be noted that low-cost steel rod, bent 
into a U-shape and mounted in a 
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sure, the weld spreads out something like a flash weld 


1—MASH WELDING motor mount plates to the two ends 5 
of the hanger rod. Under continued current and pres- 








osts Less 


swivel, has replaced much of the 
heavy-gauge sheet steel. The first 
operation is to projection weld a 
small pin or nipple (to limit the 
swing of the motor support) to the 
rod. This is performed with a 50- 
kva pedestal welder (Fig. 3). The 
nipple is dropped into a recess in the 
lower electrode, and the rod is lo- 
cated in position by brackets on the 
machine. 


Masu Wetpinc Enp PLaTEs 


Fig. 4 is a close-up of the second 
operation: mash welding the mount- 
ing plates to the two ends of the rod. 
This is done in a 250-kva press 
welder. Tangential contact between 
the flat plate and curved surface of 
the rod forms the “projection” for 
the start of the weld. Resistance to 
current flow at this narrow zone of 
contact causes the metal to fuse. Un- 
der continued current and welding 
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pressure, the weld spreads out in a 
manner similar to a flash weld, join- 
ing the entirely different pieces into 
a single rigid unit. 

For the third and final operation, 
the hanger assembly formed in the 
first two steps is transferred to a 150- 
kva press welder (Fig. 5). The small 
pin on the hanger rod is inserted into 
a slot in the stamped nut plate; a 
semicylindrical bearing 
placed over the rod and is then firm- 
ly welded to the base plate at the four 
projections on the latter. 


sleeve is 


A cork silencer is cemented to the 
sleeve before it is projection welded 
to the base plate. The silencer serves 
to eliminate the possibility of vibra- 
tion and rattles when the washer is 
and distributes the 
pressure evenly along the bearing of 
the shaft and prevents binding. 


in service also 


The silencer is placed off-center in 
the sleeve to obtain a wedging ef- 
fect as the sleeve is squeezed down 





FINAL STEP is to projection weld the hanger assem- 
bly to its base. This is done in a 150-kva press welder. 
The operator is holding a completed motor mount 


over the hanger rod during the weld- 
ing operation. This any- 
thing except rotational motion of the 
rod within the bearing after the unit 


prev ents 


is assembled. 
FINAL ASSEMBLY 


In the assembled unit, the off-cen- 
ter weight of the motor hanging from 
the mounting plates tends to swing 
the motor away from the “driven” 
belt pulley on the agitator drive shaft, 
thus maintaining uniform tension on 
the belt. The small pin on the side 
of the hanger rod slides freely in 
the transverse slot of the nut plate, 
limiting motor swing to a 60-deg ari 
and preventing axial motion of the 
motor with respect to the nut plate 
to keep belt pulleys in line. Errors 
in mounting the motor bracket in 
the washer are much less likely to 
cause the belt to run too tight and 
burn out the with the 
fixed type bracket. 


motor than 








ae. i oe 
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| GE tinted OA 
Oklahoma City 


American Tank Co., 


SIZE IS NO BAR to welded fabrication, as is evidenced by this mammoth refraction tower for the petroleum industry 


What Welding Means to America 


* PART TWO: Fabricated Metals Industries 


BY T. B. JEFFERSON 


_e ER metals are joined it is 
only to the 


natural expect 

widespread use of welding. Especial- 
ly is this true in the fabricated metals 
industries, as is disclosed by a recent 
survey made by THE WELDING ENGI- 
NEER. In a previous article* in this 
series there was discussed the extent 
and kind of welding used in the pri- 
mary metals industries. The present 
installment is concerned entirely with 
the fabricated metals industries. 

Fabricated metal products include 
a wide range of items from large 
fabricated structural metal products 
to tin cans. Items which might fall 
within this category include such di- 
versified manufactures as cutlery, 
heating apparatus, lighting fixtures, 
wire products, etc. In all, 2,587 
plants in the fabricated metal prod- 
ucts field (Table V) were queried. 
These included every plant in this 
group in the United States employing 
100 or more workers and every other 
plant having between 50 and 99 em- 
ployees. A total of 1,088 
42% of those queried 
formation on their welding activities. 


plants 
released in- 


Welding for either maintenance or 
production purposes was in use in 





*See THE WELDING ENGINEER, February 
1949, page 38. 


48 


916 plants (Table VI) or 87% of 
the 1,088 plants answering the ques- 
tionnaire. 


WELDING FOR MAINTENANCE 


Of the 946 plants using welding, 
92% (868 plants) use welding proc- 
esses for maintenance applications. 
Arc welding is used in 748 plants. 
while oxyacetylene welding and 
flame-cutting are employed in 736 
plants. There is only one percent dif- 
ference between the total number of 
plants using arc welding for main- 
(86% of 868) 


tenance and those 


using oxyacetylene welding and 
flame-cutting (85%). Of course, 


many plants used both are and gas 
processes, which accounts for the dis- 
crepancies in the totals. In 
cases, arc, gas and resistance welding 


some 


as well as flame-cutting are all in use 
in a single plant. 

One of the surprises of the survey 
is the comparatively large use of re- 
sistance welding in maintenance ap- 
plications; 14% of the 868 reporting 
plants (121) use spot and other re- 
sistance welding methods for the re- 
pair of sheet metal and wire guards, 
covers and protective devices. 

Table V shows that 98% of the 227 
responding plants engaged in the fab- 
rication of structural metal products 





are users of welding. Such high use 
is to be expected among this group. 


which produces overhead cranes. 


pressure vessels, food-processing 


equipment and similar large items. 


Fabricated wire products (wire 





Courtesy Air Reduction Sales Co. 
STRUCTURAL METAL fabricators 


are heavy users of flame processes. 


Here flame-cleaning descales bent 
channels in preparation for paint 


THE WELDING ENGINEER—March, 1949 


























Table V. Analysis of Respondents by Industries 
Plants Vo. Plants Do Welding Do Not Weld 
} r yf ] » 7 
Fabricated Metal Products Surveved Re sponding Number Percent Vumber Percent 
{ 
[ik CaS ONE SIREE OWEN ss ois ksh i daxsds reseesaed yee 101 37 84 7 16 
Cutlery, hand tools and general hardware.................-. 343 102 81 24 19 
Heating apparatus (except electric) and plumbers’ supplies. . 300 202 89 25 1] ' 
Fabricated structural metal products..................,56: 546 222 Of ) 2 
Metal stamping, coating and engraving..................06. 399 2 145 84 27 16 . 7 
Pe POOR 05. cae ebatick kn sha aN a eUee pul = 100 32 26 81 6 19 
Pec. NG BRN, Sid oe cna kankee wae as awaits oe bs 14 68 63 93 5 7 
Miscellaneous fabricated metal products.............. piaahe 144 192 149 78 13 22 
PA arcs so ohio aa ee eee ohne de area a e 2.587 1,088 916 87 142 13 
Table VI. Maintenance and Production Welding 
, i > Vaintenance Welding Production W« g 
Fabricated Metal Products T otal* Are Gas Resistance Total* {r Gas Resistar 
2 SRR: GRE I TN 5 oc ocean eunusckennemnasien 37 26 36 2 18 10 10 1] 
Cutlery, hand tools and general hardware..............-.-4- 97 79 83 1] 68 6 i ‘7 
Heating apparatus (except electric) and plumbers’ supplies.. 185 159 (167 20 172 M3 06122 90 
Fabricated structural metal products...............eeceee: 193 189 §=144 25 212 199 V1] 7 
Metal stamping, coating and engraving................... . 129 112 +110 3] 104 65 57 83 
AY, SN oS tah dear tent k G RiacK CR ie Ria ee oe 23 19 21 7 20 10 8 16 | 
Pama eintl WER MROUNIONES 6 cigs soda sdiecans a bees aaneosesaas 60 51 51 9 10 22 15 33 
Miscellaneous fabricated metal products................. .. 144 113.124 16 73 93 i 1] 
RON Sacstik eta dacicdesnreria ae tanta ka na cates abil ins 868 748 8 8=6736 121 707 538 ey 08 
*The figures for arc, gas and resistance welding exceed the total because of duplication of types of welding with s 
Table VII. Sizes of Plants 
jails Number of Enplovees 
Fabricated Metal Products 50.99 100-499 500-999 1,000-2.499 2.5004 Tota 
amy Cee Sie ie GN ad, se ins coe ca karen eae ped-enans 5 22 9 ] s7 
Cutlery, hand tools and general hardware.................4- 15 16 19 5 2 102 
Heating apparatus (except electric) and plumbers’ supplies. . 28 118 35 15 f 202 
Fabricated structural metal products................0ee00: 33 142 4 ] 2 222 
Metal stamping, coating and engraving...................4- 32 90 16 7 145 
Re CII os cicc as SoA ct va wag ab ead skein ee phae an eee } 15 5 2 ] 26 
PERONRE  WVEDG DONG S docs cae n cass awk eben eabaiene 7 14 6 2 } f3 
Miscellaneous fabricated metal products.................... 24 86 29 9 l 149 
en ere ere ew ee ered eke. Te eer ees 16 78 133 2 ¢ 916 
Table VIII. Number of Weldors 
a ; ee Coes an eee 
Fabricated Metal Products =().90 100-499 51.000 1.000-2.499 25004 Potal 
Pe ee ee Netw 21 65 11 ] 98 
Cutlery, hand tools and general hardware.................. 31 315 166 14 62 88 
Heating apparatus (except electric) and plumbers’ supplies. . 170 1,179 523 95 63 2.897 
Fabricated structural metal products..................2000. 621 2.498 911 10lt 7 5,420 
Metal stamping, coating and engraving.............. oan 73 608 387 169 1 237 
NRE IN i oe ge ge ka 5 ak eis le ene naa ; 30) 69 14 21 ( 164 
Fabricated wire products............. Ret pacha eet acta 24 301 51 17 260 883 
Miscellaneous fabricated metal products.............. 59 28 530 186 v( 1.233 
ME wulttinks dsc rickicke nina aie ses vine meal baka 1,028 5.663 2.593 1.851 85 12.520 
Average number of weldors per plant................ 6 10 19 36 86 13 











THE WELDING ENGINEER—March, 1949 49 














Courtesy 


the 200-ton ladle on the right awaits minor repairs 


baskets, display stands, floral frames. 
household novelties, etc.) were next 
high in the use of welding. In this 
group 93%, 63 of the 68 reporting 
plants, were welding users. In the 
fabricated wire products plants there 
was an indicated 95% use of welding 
in maintenance applications and a 
64% production use. An 82% appli- 
cation (based on 40 production 
users) of resistance welding in the 
production of fabricated wire prod- 
ucts proved to be the highest use of 
the process in the fabricated metal 
products industries. A variety of 
resistance-welding processes such as 
flash, butt, cross wire, projection and 
spot welding were employed. 

Other industries in the fabricated 
metal products group use welding in 
percentages ranging from 78 to 89°%. 

The highest use of arc welding for 
both maintenance (83° of respond- 
ing plants) and production (88% ) 
was found among makers of fabricat- 
ed structural metal products. This 
industry is a big user of the oxy- 
acetylene processes, too, including 
flame-cutting, flame-priming, flame- 
cleaning, flame-hardening and other 
flame-treating methods. 

Oxyacetylene welding and cutting 
methods were found to enjoy the 
greatest use for both maintenance 
(74% of responding plants) and 
production (54°) in the manufac- 
ture of heating apparatus (except 
electric) and plumbers’ supplies. 

The overall production picture re- 
veals that 707 plants—75% of 946 
plants doing welding—are using the 
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Jethlehem Steel Co 
PRODUCTION AND MAINTENANCE jobs in one shop. 
While the big box girder for a bending roll is welded, 


are welding, gas welding and flame- 
cutting and/or resistance welding in 
producing their manufactured prod- 
ucts. Arc welding is used as a pro- 
of the 916 
plants doing welding, oxyacetylene 
welding and flame-cutting in 41% 
and resistance welding in 42%. Con- 


duction process in 5/° 


trary to the thinking of some prog- 
nosticators, the market for resistance- 
welding machines would appear to be 
far from saturated. 


PLANT SIZES AND WELDORS 


Tables VII and VIII present data 
regarding the number of plants in 
each of the five employment cate- 
gories surveyed and the number of 
weldors in each category. Sixty-one 
percent of the 946 plants indicating 
a use of welding employed between 
100 and 499 persons and had a total 
of 5,663 weldors in the 578 plants 
involved. The 100-199 size has by 
far the largest number of both plants 
and weldors. 

Table VIII shows a total of 12.520 
weldors, an average of 13 weldors 
per plant for all industries in this 
group, on the basis of the 42% re- 
sponse. Projected on a 100% basis. 
we may estimate that there are at 
least 40,000 weldors employed in the 
fabricated metal products industries. 

In Table VIII it is interesting to 
note that, on an average, as the size 
of the plant increases there is a 
marked increase in the number of 
weldors in the plant. A plant with 
50-99 employees has an average of 





Courtesy General Electric Co. 


RESISTANCE WELDING is employed to fabricate prod. 
ucts so diversified as an oxygen tank, an ignitron tube, 
an oil diaphragm and (top) an ammunition box. 


6 weldors, which number increases 
rapidly to 86 weldors in plants where 
more than 2,500 are employed. These 
general averages are not true when 
applied to the manufacturers of tin 
cans and other tinware. 

By correlating the information pre- 
sented in Tables VII and VIII it is 
possible to develop interesting market 
information. Taking the producers 
of tin cans and tinware, for example, 
we find that there is a tendency in 
this group to reverse the normal trend 
in the use of welding. Instead of the 
number of weldors increasing as the 
production capacity increases, it is 
the smaller plants that have the great- 
er number of weldors. In plants em- 
ploying 50-99 there were, on an aver- 
age, 4 weldors per plant among the 
respondents; in plants with 100-499 
employees, 3 weldors; while the 
groups with 500-999 and 1,000-2,499 
showed only one weldor per plant. 

While Tue Wetpinc ENGINEER 
surveyed only 101 plants in the tin 
can and tinware field (it is estimated 
that there are 209 plants in all em- 
ployment categories), it is easy to 
see that this group is not making 
the best use of welding. Any plant 
large enough to have over 500 em- 
ployees most certainly has sufficient 
machinery maintenance to warrant 
the employment of a larger mainte- 
nance welding crew than one lone 
weldor. Naturally an even greater 
number of weldors would be required 
if welding is also used in production. 


Next Montu: Machinery 
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I—TEMPLATE (left) censists of '4-in. welding 
rod tack welded to a '%4-in. base plate 





2—SHAPE-CUTTING 40 stacked sheets in a single operation. 
The cut is started in 2-in. space left at hub end of fan blade 


Rod Template for Stack Cutting 


\ shop-made grooved driving wheel enables the tracing unit of a 


portable shape-cutting machine to run on a “track” template made 


by bending welding rods and tacking them to a heavy base plate 


BY PHIL GLANZER 

A METAL FABRICATOR devised a tem- 
+2 plate of welding rods for guided 
shape-cutting with a portable cutting 
His problem was to cut 
circulating fan blades from stacked 
l4-gauge sheets and thus eliminate 


machine. 


the square corners obtained when the 
blades were sheared. The welding- 
rod template proved to be inexpen- 
It can be 


adapted to any roller type of tem- 


sive and easy to make. 


plate tracer to cut curved sections of 
almost any shape. 
MAKING THE TEMPLATE 

The template. Fig. 1. consists of 
pieces of 14-in. steel welding rod and 
a steel base plate !4 in. thick. The 
rod was heated and bent to gradual 
curves to prevent the machine driv- 
it was then 
tack .welded to the plate to outline 
the shape of the finished fan blade. 
The plate area enclosed by the rod 
was removed by flame-cutting to com- 
plete the template. 


ing wheel from binding; 
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To operate the cutting machine on 
this “track” template, the standard 
driving wheel was replaced with a 
special grooved driving wheel made 
in the fabricators shop. The groove 
in the wheel was machined to fit the 
14-in. welding rod. 

Use of the template is illustrated 
by Fig. 2. First, 30 to 40 sheets 
were stacked evenly on work sup- 
ports, and weld beads were laid across 
the edges to bind the sheets tightly 
These beads can be seen 
on the scrap metal below the machine 
in Fig. 1. The template was then 
placed on top of the stacked sheets 
so that the narrow end overhung 
about 2 in. beyond the edge of the 
stack. The cut could be easily start- 
ed at the edge of the stack. 

The template base plate and work- 
piece support the rear wheels of the 
machine. Since the base plate is 
14 in. thick, wheel will 
be 14 in. lower than the other, and 
the torch will be tilted slightly from 
the perpendicular. 


t »gether. 


one rear 


On jobs where 


extremely close tolerances are im- 


portant. the machine can be leveled 


by lowering one of the rear wheels 
by an amount equivalent to the thick- 
The 


rid- 


ness of the template base plate. 
machine can also be leveled by 
ing the rear wheel on a spacer plate 
placed on top of the workpiece inside 
the line of cut. Still another way of 
leveling the machine is to make the 
template large enough for both rear 
wheels to be able to ride on the base 


plate. 
STACK-CUTTING OPERATION 


The cutting operation itself was a 
routine stack-cutting job. After the 
machine was positioned on the tem- 
plate, the grooved driving wheel au- 
tomatically followed the shaped weld 
ing rod. and the torch cut the cir- 
culating fan blades from the stacked 
No 
clamps were needed since the weight 
of the machine and template kept the 
latter from shifting during cutting. 


sheets at a speed of 15 ipm. 


The portable cutting machine is an 
invaluable aid in speeding up pro- 
both 
In addition to the many cut- 


duction in large and small 
shops. 
ting jobs that this machine performs, 
it has been successfully applied to 


such specialized tasks as plate-edge 


preparation, cutting and _ beveling 
pipe, flame-hardening and mechan- 


ized welding and soldering. 











I—STUD WELDER (side view). Solencid-hydraulic con- 


trols hold stud rods in correct position to be welded 


~ 
Px : A 


wes 
Dal 


2—RODS ARE FED in parallel lines to stud-forming 
machine. Welded stud sections look like small ladders 


Pretabricated Skeletons 


Reinforcing panels for concrete construction are woven on a giant 


loom, threads of which are °Q and 14 in. 


rods. Separate panels, 


produced in manageable sizes, are welded together at the field site 


BY TED PALMER 


CAGES for big-scale rein- 


forced-concrete construction are 


now being prefabricated on a mass- 
production basis as the result of de 
velopment of machines for this pur- 
pose at the plant of the Steel Build- 


ing Units Corp., Whittier, Calif. The 
company's specially designed manu- 
facturing equipment fabricates weld- 
ed panels in standard sizes that can 
be readily handled. 

Currently, the plant is producing 











5—FIRST SEGMENT of reinforcing unit is being placed in foundation 
trench. Above is the massive loom which weaves the final shape. The rods 
are drawn upward under tension and locked together at 16-in. intervals 
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one 8 by 20 ft panel every 30 min- 
utes. Fourteen men are used in the 
fabrication processes, equipment fo1 
which includes the stud machine with 
unit, the di- 
agonal strut machine and, finally, the 


a projection-welding 


massive loom in which the reinfore- 
ing units are woven into final shape. 
. 


FORMING STUD SECTIONS 


In producing the reinforcing units, 
first fed 
through a reel unit into the stud 
(Fig. 1). As pneumatic. 
hydraulic and soleroid controls have 


new bright ®x-in. rod is 


machine 


been built into the machine, two men 
can handle this phase of the opera- 
tion. The rods are straightened by 
a hydraulic reciprocating feeder and 
pass through the hydraulic press that 
knot sockets to hold the 

The latter are then projec- 
tion welded to the rods to form studs. 
The studs are cut off and straight- 
ened to complete this phase of the 
operation. The 
(Fig. 2) now have the appearance 
of small ladders. 


forms 
spacers. 


completed — studs 


While stud sections are being fab- 
ricated, the diagonal shaping ma- 
chine forms the right and left di- 
agonal trusses. This large and com- 
plex machine has 70 solenoid controls 
on each side of the vise bank, re- 
sulting in 140 solenoid controls for 
the vises that make the male and 
female knots. A 14-in. bright rod is 
used to provide the diagonal trussing. 
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prior to being pulled into the 


3—LOOSE GATHER of studs, diagonals and horizontals 
loom 





(see Fig. 5) as the 


or Building 


In the final or loom stage of pro- 
duction, the welded stud sections. di- 
agonals and horizontals are gathered 
together as in Fig. 3 and pulled into 
a compact knot under tension as in 
Fig. i. The loose ends of the fabri- 
cation are fixed to the so-called fol- 
low beam, and the top ends of the 
fabrication are attached to the lead 
The lead beam is raised, and, 
with the threaded material in proper 
place, the first welds are made at 
16 in. Then the lead beam is raised 
16 in., with the material in 
this stretched position, the welding 
straight across all junctions at the 
16-in. level is repeated. A leveling 
unit perfected by Henry Foster, aero- 
nautical engineer of Burbank, Calif., 
is linked into the operation and 
makes corrections to within 0.0015 
in. throughout the 21-ft span of the 
lead beam. 


beam. 


and 


The weaving concludes with the 
last 16 in. of the unit as specified 
by dimensional specifications. The 
finished is then released from 
the loom machine (upper part of 


unit 


Fig. 5). 

On the site. the welded structures 
are set in the foundation trench 
(Fig. 5) where the cement is poured 
around them. Weighing but 200 Ib, 
a reinforcing unit can be readily 
placed by two men. Additional pre- 
fab reinforcing structures are welded 
onto the lower units to obtain the de- 
sired height and shape of the finished 
There 


structure. are no door nor 
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window openings; 
that it is efficient to 
place whole units and cut out open- 
ings afterwards. 


experience has 


show n more 


PANELS WELDED TOGETHER 


Vertical structural units are weld- 
ed together manually (Fig. 6) in or- 
der to provide continuous side-wall 
reinforcing. Horizontal structural 
reinforcing sections are also welded 
together for roof or ceiling construc- 
tion front illustration). 

Sawed forms, nails and wiring of 
forms are all eliminated when this 
type of reinforcing is used. The 
erection plan calls for the use of 
helixal clamps (Fig. 7) and plywood, 
both of which are reusable on subse- 
quent jobs. Where poured concrete 
is planned, two sides of plywood are 
used, while pneumatic concrete struc- 
tures only need one plywood form. 
Small holes left by the clamps can 
be readily filled and finished after the 
forms have been removed. 

For the future, William Hughes, 
head of Steel Building Units,. ex- 
pressed the belief that as additional 
licensed fabricators are established 
in key areas throughout the country, 
structural steel and concrete homes 
and business buildings will cost less 
than buildings 
methods. The company’s present 
60,000 sq ft capacity will have to be 
Hughes 


(see cover 


erected under old 


increased, President 


dicted. 


pre- 
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1—JUNCTION OF STUDS, diagonals and horizontals 





finished structural units come from the loom 





6—VERTICAL structural units are 
manually welded to provide a con- 


tinuous side-wall reinforcing 





7J—LOCK CLAMP for affixing rein. 
forcing to plywood forms before 


pouring or blowing the 


Clamp permits forms to be 


after concreting without 


concrete. 
removed 
damage 
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440 VOLTS 




























SAFETY STARTS at primary terminal board. Clear, 
concise markings aid in reconnecting. Only competent 
persons should be authorized to change connections 


Are Welding in 


Safe arc welding requires safe machines, safely installed, and safe 
cable and electrode holders. Operators must wear proper helmets and 


gloves. Ventilation and protection against fire must be considered 


GROUP OF TWO 500-amp welders into a portable unit for outdoor work 
follows the safe practices discussed in text. Space is provided on the plat- 


form for coiling welding cables. Welders are equipped with automatic 
open-circuit voltage control. Primary connections are through a_ breaker 
mounted on the welder, and a three-conductor primary cable containing two 
power conductors and a grounding cable run back to the service connection 














me 


CLEAR MARKING facilitates safety with high-frequency- 
stabilized inert-are welder. Welder, ground, torch, argon 


and water connections are all plainly indicated 


SAFETY 


BY W. W. REDDIE 
Assistant to Manager, Are Welding Dept., 
Westinghouse Electric Corp., Buffalo 


_~ WELDING is not essentially a 
hazardous process. We know 
that if we try to dodge traffic by 
crossing busy intersections against 
the signals or fail to properly safe- 
guard gearing or press operations 
accidents are bound to occur. Sim- 
ilarly, there are factors in the prac- 
tice of arc welding which if neg- 
lected will allow accidents to happen. 


WELDING MACHINE STANDARDS 


The National Electrical Manufac- 
turers Association has, over a period 
of yeats, developed standards for 
arc-welding machines and kept these 
up to date as new developments or 
practices became established. These 
standards cover established practice 
in ratings, basis of rating, methods 
of test and broad overall principles of 
construction contributing to safety. 

* Abstract of paper presented before the 
“Causes and Effects of Electrical Hazards 


Session” of the 36th National Safety Con- 
gress, Chicago. 
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safety 


It must be recognized that are 
welders are subject to extremely hard 
usage indoors, receive little, if any, 


added protection outdoors and rarely 
attention. In many in- 
stallations, production requirements 
call for portable machines, which 


get expert 


may readily be moved about on their 
own running gear. Consequently, 
unusually rugged construction with 
relatively light weight is required. 

The NEMA standards establish the 
ratings of arc welders on the basis 
of industrial ratings. both a-c and 
d-c, on the basis of 60% and 50% 
duty cycle. In the case of a-c trans- 
former-type welders, a third class is 
added, which is known as the limited- 
input welder. 

The 60% duty cycle machines cov- 
ering ratings 200 amp and over are 
usually called heavy-duty welders. 
The 50% duty cycle machines, rat 
ings 200 amp and below, are intend- 
ed for lighter welding operations. 
The limited-input welders are pri 
marily for use on single-phase cir- 
cuits of limited capacity such as are 
found serving small shops, service 
garages and farms. 

The 50% duty cycle and limited- 
input welders are essentially portable 
machines in that they are not used 
in a fixed location and, in general, 
even in a fixed area. Conse- 
quently, standard practice is to pro- 
vide them with primary service cable 
and fittings and with complete sets of 
welding accessories. Since they are 
generally used in locations and in 
shops where expert supervision is not 
available, they are usually listed by 


not 


THE WELDING ENGINEER—March, 





FAN GUARD on a gasoline-engine-driven welder is a 
precaution that is often neglected. In general, 
rotating parts should be guarded for the sake of safety 





The 


electrode 


the Underwriters’ Laboratories, Inc. 
Direct-current welders and a-c weld- 
ers in the 60% duty cycle class usu- 
ally go into the industries where good 
supervision of installation and opera- 
tion is available and, consequently, 
these machines are not listed by the 
Underwriters’ Laboratories. 

In addition to following recog- 
nized standard practices, the manu- 
facturer can contribute a great deal 
to safe operation through careful at- 
tention to details of construction such 
as terminal markings, enclosures, in- 
ternal wiring and wiring details. 

Usually, in industrial practice, the 
primary or source of power wiring 
gets the most attention. In welding 
operations, the welding circuit 
put side of the machine 
important. The welding operator is 
exposed to the voltage on the output 
side of the machine. and every effort 
should be made by the manufacturer 


out- 


is equally 


to foresee and eliminate any possi- 
bility of primary wiring coming in 
contact with secondary wiring under 
accidental conditions. 


INSTALLATION PROCEDURES 
The 1947 edition of the National 
Electrical Code for the first time 
covers the proper installation pro- 
cedures for both d-c motor-driven 
and transformer-type a-c 
These rules were carefully developed 


welders. 


over a period of several years and 
constitute standardized practice as to 
size of primary conductors and cir- 
cuit protection. The code recognizes 


that arc welding is a duty cycle and 
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ELECTRODE AND GROUND leads. 
continuous 18-ft length of rubber-covered flexible cable. 


holder is 





Each 


lead is a 


of the fully 


insulated 


type 





not a continuous load and provides 
for selection of primary supply con 
ductor feeding groups of welders on 
this basis. thus leading to savings in 
the amount of copper for the primary 
circuits. 

It has been standard practice, over 
a period of years, to use magnetic 
starters rated in amperes instead of 
horsepower for starting the motors 
of motor-driven d-c welders: the code 
now recognizes this practice. 

Practice on primary breakers at 
the welder has varied in the case of 
a-c welders. The code now requires 
that a properly rated switch or cir- 
cuit breaker bt installed in the pri 
mary connection of the welder unless 
it is supplied as part of the welder. 

In none of these cases does the mo- 
tor starter, switch or circuit breaker 
mounted on or at the welder provide 
protection for the power supply cir 
cuit. and the code requires the usual 
circuit protes tion. 

It is also pointed out that any de- 
the welder 
should be capable of opening the cir- 
conditions of load. 
Contactors are not in general use be- 
not circuit breakers. 
The code covers the proper selection 


vice mounted on a-( 


cuit under any 
cause they 


are 


of breakers or switches for the duty 


required. 
Provision must be made in all 
eases for grounding the frame or 


case of the welder, in order to pro- 
tect the operator against the possi- 
bility of exposure to the power supply 
voltage due to possible breakdown of 
insulation in the machine. Although 
such a breakdown is improbable in 
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modern machines, this safety meas- 


ure should always be observed. 


Groups OF WELDERS 


In grouping welders, indiscrimi- 
nate connecting without attention to 
polarity and phase relations of the 
individual welders can result in com- 
binations of voltage which under pos- 
sible, even if remote, circumstances 
could expose the operator to a con- 
siderably higher open-circuit voltage 
than the maximum 80 volts recom- 
mended in the NEMA standards. 

To illustrate the point, consider 
two d-c welding generators, one set 
up for straight-polarity work (holder 
negative) and the other set up for 
reverse-polarity work (holder posi- 
tive). The open-circuit voltages in 
Assum- 
ing the “‘work” terminals of these 


this case would be additive. 


two welders to be grounded as in 
normal practice, a person coming in 
contact’ simultaneously with unin- 
sulated parts of the electrode ter- 
minals, cables or holders would com- 
plete the circuit and be subjec ted to 
the sum of the individual voltages 
of the two machines, say 160 volts 
in the case of machines having open- 
circuit voltages of 80 volts. 

If a-c welders are not properly 
phased, similar freak conditions can 
exist and these can readily be avoid- 
ed by following the methods of 
grouping the welders recommended 
in the American War Standard on 
Safety in Electric and Gas Welding 
and Cutting Operations. 

The welding circuit consists of 
welding service cable for the elec- 
trode lead and work lead, electrode 
holder, ground clamps and connec- 
tors for providing extensions to the 
leads. These parts are all subject to 
hard usage and abuse and, over a 
period of years, have been highly 
developed to meet both service and 
safety requirements. 


CABLE AND HOLDERS 


Welding cables have been devel- 
oped to meet requirements of flexi- 
bility and hard usage, and cable of 
this type and of a capacity to meet 
the maximum current requirements 
of the job should always be used. 
Standard tables are available cover- 
ing recommended cable sizes accord- 
ing to amperage capacity and length 
of leads. When cable extensions are 
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FOLDING SCREEN shields workers near welding from harmful are flash. 


In this picture, an automatic-welding operation (not shown) is going on 


just beyond the screen. The manual weldor is working on a large bedplate 


necessary, substantial insulated con- 
nectors of the locking type should be 
used. 

The work lead (cable) is the most 
satisfactory means of providing the 
return circuit (ground) from the 
work to the welder. Some operating 
conditions may necessitate use of a 
steel structure or pipe line for the 
return circuit. Under such circum- 
stances, precautions must be taken 
against creating unsafe conditions. 

Pipes carrying gases, flammable 
liquids or electrical conductors 
should never be used for ground re- 
turns. Pipes or structures used for 
eround returns should have all joints 
checked to make sure there is no 
sparking or heating that could con- 
stitute a fire hazard. Joints should 
be bonded if such structures are to 
be permanently used. 

Electrode holders broadly fall into 
two classes: holders which are fully 
insulated and those which are in- 
sulated except for the electrode- 
gripping jaws. Many _bare-jaw 
holders are still used but the trend is 
toward the fully insulated type. 

The fully insulated type should al- 
ways be used with a-c welders, as it 
will, if properly made, afford addi- 
tional operator protection. Care 
should be taken to make sure that 
fully insulated holders do not have 
exposed screw heads on any portion 
of the holder that might come in 
contact with the operator. 

Where service conditions permit, 








a continuous length of cable should 
he used from the holder to the ma- 
chine to avoid joints which might 
come in contact with the operator. 
In no case should cable splices be 
permitted within ten feet of the elec- 
trode holder. 

In the case of portable welders, 
either large or small, care should be 
taken to see that cables for primary 
supply are kept free of the welding 
leads and that welding leads should 
be kept in order and so placed as not 
to tangle with the operator, other 
people or other objects near the 
welding operations. Failure to ob- 
serve these simple rules can and does 
lead to serious or even fatal acci- 
dents. 

The are and the molten metal are 
localized in a very small area where 
the welding is actually taking place. 
but there are strong radiations of 
light and heat rays and a consider- 
able throw-off (spatter) of incan- 
descent particles of slag and molten 
metal. Gases and fumes are gener- 
ated at the arc during welding. 
These conditions call for education 
and protection of operators from in- 
jury due to shock, burns, and light 
radiation, provision for ventilation 
and protection of property from fire. 


SHOCK PROTECTION 
Referring first to electric shock, 


normally the work set-up is such 
that the work is grounded. Unless 
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SAFETY GOGGLES must be worn during grinding and chipping. This pic- 


ture shows correct practice: both operator and inspector are equipped with 


goggles. While welding, the operator wears his goggles underneath his helmet 


care is exercised the operator can 
The 


voltage existing between the electrode 


easily become grounded, too. 
holder and the ground during the 
off-are or no-load period is the open- 
circuit voltage of the welder, and the 
operator can become exposed to this 
voltage while changing electrodes, 
setting up work, changing working 
position, ete., unless he is properly 
instructed and uses the equipment 
provided for his protection. 

The load voltage at the are during 
welding is lower (20 to 35 volts) and 
is not the primary concern. 

The open-circuit voltages, either 
d-c 
welding are low by comparisons with 
other 


or a-c, required for satisfactory 
industrial voltages and nor- 


mally would not cause injury or 
But the very fact that 


they are low may lead to carelessness. 


severe shor k. 


The danger of shock is particu- 
hot weather when 
the operator is sweaty, or when he is 


larly marked in 


wet. The weldor should develop the 
habit of always keeping his body 
insulated from both the work and the 
metal and holder. Par- 
ticularly, he should never permit the 
bare metal of an electrode. the elec- 


electrode 


trode insulation or any metal part of 
the electrode holder to touch either 
his bare skin or any wet covering on 
his body. 


sulated 


Consistent use of well in- 
holders. well in- 
sulated cables, dry protective cover- 


electrode 


ings on the hands and body, and in- 
sulation from ground will be helpful 
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in avoiding contact. Because con- 
tact with an electrode at one time 
has not proved harmful it should 
never be assumed that contacts at 
other times will be similarly harm- 
less. 

Partially used electrodes should be 
removed from holders after welding. 
The operator should have a place to 
lay down his holder or hang it up 
when not in use so that it will not 
come in contact with persons or con- 
ducting objects. 


WHat ARE SAFE VOLTAGES? 


In the interests of safety, the 
NEMA standards establish the maxi- 
mum for in- 
dustrial a-c welders at 80 volts for 
manual welding and 100 volts for 
machine The ASA 
previously referred to names 100 


open-circuit voltage 


welding. code 
volts for single-operator d-c welders. 
80 for used 
manual welding and 100 volts for a-c 


volts a-c welders on 
welders used on machine welding as 
the maxima for open-circuit voltages. 
The above figures are rms values 
and are not set as safe values but as 
maximum values which need not be 
exceeded in good welding practice 
with all types of commercial elec- 
trodes. In fact, some types of elec- 
trodes are very satisfactory for op- 
erating at much lower open-circuit 
voltages, and some welders are de- 
signed to operate at open-circuit 
voltages substantially lower. 
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Rapid expansion in the use of a-c 
brought the 


and discussions 


usual 
to 
is more hazardous than 
d-c voltages used in welding. —In- 
made by Dalziel and 
Lagan and published in the March, 
1941, issue of Electrical H esl under 
the title, “Practical Aspects of Elec- 
trical Shock,” provide authoritative 
basic data on this subject. 


welders has up 
quest ions 


whether a-c 


as 


vestigations 


Basing conclusions on values deter- 
mined by these an 
upper limit of 3 to 6 volts would be 
considered a safe voltage for 60 cycle 
and about 10 times these values 
safe upper limits for d-c under condi- 


investigators, 


a-c 


tions of body resistance reduced to 
a minimum of 400 to 600 ohms. 
Current and not voltage is the fac- 
tor that shock injury. 
Current through the body is limited 
by contact and skin resistance and 
body impedance. 


causes and 


The resistance of 
dry skin may be as high as 100,000 
per square but 
skin and resistance 
may drop to as low as 1,000 ohms 


ohms centimeter, 


body, contact 
when hands are wet and feet in water. 

These limits emphasize the fact 
that there is no such thing as safe 
voltages satisfactory for are welding. 
considering the worst conditions of 
reduced skin and contact resistance. 

Although it can be stated that the 
voltages used in welding under nor- 
mal not 
hazardous, it is highly important to 


operating conditions are 
instruct operators on how to help 
keep conditions normal through the 
use of good cables, well insulated 
holders and _ fittings, 
gloves and clothing. 


dry protec tive 


For further protection under spe- 
cial conditions, a-c welders are avail- 
able with automatk open- ircuit volt- 
age controls. These models auto- 
matically reduce the open-circuit volt 
age to approximately 30 volts when 
the broken the 
normal open-circuit voltage by con- 
tacting the electrode to the work up 


on resumption of welding. 


are is and restore 


The con 
trols are perfec ted to the point where 
there is the 
welding operation and are recom- 


no interference with 
mended for use on outdoor welders 
where operators may be working on 
wet steel or where welding is carried 
on in confined areas or small com- 
partments. Under these conditions, 


the difficulty of keeping dry 


weather conditions or from perspira- 


from 


tion is greater, and there is greater 
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probability of the operator getting 
across the open-circuit voltage be 
cause of the restricted space condi 
tions. 


Kye PROTECTION 


The personal protection of the op 
erator from the radiant energy of the 
are and from burns from spatter re 
quires suitable helmets with protec- 
tive filter lenses. protective sloves 
and other protective clothing such as 
sleeves, capes, aprons and leggings, 
etc. Except for light work, flame- 
proof gauntlet-ty pe vloves should be 
wornh. 

Helmets or face shields should be 
used on all welding operations, and 
care must be exercised to keep them 
in good condition. The helmet is 
primarily for the use of the operator ; 
the use of face shields should be 
confined to inspectors or others who 
might have occasion to watch the 
welding. 

Operators working close together 
or other workmen who might be in 
the immediate vicinity of an opera- 
tor’s arc should be protec ted by 
screens. I have not seen any rules 
governing this point, and shop con- 
ditions are so varied that fixed rules 
would be difficult to set. Conditions 
should be observed, and corrective 
action taken if there are indications 
of trouble. 

Goggles, clear or tinted, should be 
worn by operators, inspectors or 
other spectators in the vicinity when 
welds are being chipped or cleaned. 
Suitable goggles must also be worn 
during gas welding. 

Protective equipment for the eyes. 
face and head should conform to the 
American Standard Safety Code for 
Protection of Heads, Eyes and Res- 
Protective cloth- 
ing is covered in the American 


piratory Organs. 


Standard Specification for Protective 
Occupational Clothing, L18. 


HARMFUL WELDING FUMES 


Under certain conditions of weld- 
ing, health hazards due to gases, 
These 
possible hazards are not serious ex- 


fumes or dusts may exist. 


cept when operating in spaces not 
properly ventilated and are almost 
entirely due to the presence of gases, 
dusts and fumes containing lead, 
zinc, cadmium, fluorine, or com- 
pounds thereof, or to the possible 
formation of oxides of nitrogen. 
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When such a hazard is present, suffi- 
cient ventilation or individual res- 
piratory protec tion must be provided. 
Harmful fumes or gases would be 
present when an operator is welding 
or cutting lead, lead-bearing steel or 
steel coated with lead-bearing paint. 
Zinc fumes would be present when 
working on galvanized steel, brasses 
or bronzes. or steel coated with zinc- 
bearing paint. Steel is frequently 
coated with cadmium to prevent cor- 
rosion, and the welding of such steel 
gives rise to cadmium-bearing fumes. 
The coatings on stainless-steel elec- 
trodes contaia compounds bearing 
fluorine. These compounds are ex- 
tremely stable, and experimental 
work indicates that under ordinary 
conditions of use harmful amounts 
of fumes are not produced from 
stainless-steel welding; nevertheless, 
it is important that good ventilation 
be always provided when this class 
of welding is being carried on. 
Some nitrous oxide is present in 


Harmful effects from 


this gas are not found, however, with 


all welding. 


the possible exception of welding 
done in extremely confined spaces 
without ventilation. 

No fixed rules for ventilation have 
been established, but three cases 
should be considered: 

1. Welding in open air 


2 Welding indoors. 


outside. 
Welding in confined spaces. 
VENTILATION REQUIREMENTS 


The following brief recommenda- 
tions applying to these three cases 
may be helpful: 

1. Welding in the Open Air. Posi- 
tive ventilating devices for fume 
removal or respiratory protective 
equipment are not required in weld- 
ing operations conducted in the open 
air unless the operator is engaged in 
welding or cutting lead or cadmium- 
coated metals or metals covered with 
lead, mercury or cadmium-bearing 
paint. Local exhaust ventilation can 
then be used to draw the fumes away 
from the operator, or respirators can 
be worn. Respirators are relatively 
inexpensive and provide good pro- 
tection. 

2. Indoor Welding. For continu- 
ous welding operations, in industrial 
practice, it is generally considered 
that if an operator has less than 10,- 
000 cu ft of space allowance, ven- 
tilating fans which will assure three 
to four changes of air per hour 


should be 


For less extensive, intermittent or 


installed in the area 


even occasional welding in’ small 
shops, care should be taken to see 
that open windows, doors or roof 
If this 
cannot be arranged, an exhaust fan 
should be installed. 

Positive ventilation, such as an ai 


vents provide air changes. 


suction line. should be provided to 
exhaust the fumes arising from weld 
ing or cutting metals containing o1 
coated with lead, zinc, cadmium or 
mercury. 

3. Operations in Confined Spaces. 
All welding or cutting operations 
carried on inside relatively small, 
enclosed or restricted spaces such as 
tanks, boilers or pressure vessels 
must be adequately ventilated by 
forced ventilation. 

The numerous investigations and 
studies which have been made ove1 
a period of years show that perma- 
nent harmful effects on the operator’s 
health are not experienced in the 
course of ordinary welding opera- 
tions, and that ventilation can read- 
ily be provided to take care of the 
conditions which require it. 


FIRE PROTECTION 


Production welding operations are 
normally carried on in regularly au- 
These should 
be kept free from combustible mate- 


thorized shop areas. 


rials, oil, grease, waste, etc. Welding 
construction or maintenance opera- 
tions carried on outside authorized 
areas should not be started until au- 
thorized by the person or persons to 
whom such authority has been dele- 
gated by the management. It is good 
practice to supply fire extinguishers 
as part of the welding equipment for 
welders used in such ‘ 
operations. 

If combustible material has been 
exposed to sparks or heat from weld- 
ing, a watcher should remain on the 
job for at least 30 minutes after com- 
pletion of the work to make sure that 
no smoldering fires have been started. 


‘out-of-bounds” 


Many users of welding equipment 
have found it helpful and worthwhile 
to issue rules and recommendations 
covering safe operating practices ap- 
plying to overall operations as well 
as to personal protective equipment 
of the operator. These may range 
from plain printed cards to illustrated 
pamphlets. Publications of this type 
surely do their part in accident 
prevention. 
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Fabricating a Lukens Clad 
Steel vessel according to 
the revised ASME ‘Code 
requirements, 
























As announced recently in Mechanical Engineering, Case 896 of the ASME 
Code has been further revised. Rulings cover welding procedure and operator 
qualification requirements, with the result that, in many cases, the fabrication 
of clad steel equipment is facilitated and speeded up. 

All-alloy welds can be used throughout the entire section of a clad steel 
shell where the small diameter, for example, makes this necessary. Materials 
meeting Specification SA-263, Grade A (Type 410) can be used without stress 
relief if the carbon content of the cladding is less than 0.08. Temperature 
limitations for certain types of clad metals have been modified. 

Case 1078, covering the use of linings which are applicable to certain fit- 
tings—manways, nozzles and the like—is also now available for the first time. 

For general information on Lukens Nickel-Clad, Stainless- 
Clad, Inconel-Clad and Monel-Clad Steels. write for Bulletins 


t 255 and 338. Lukens Steel Company, 416 Lukens Building. 








Coatesville, Pennsylvania. 


it 

- | LUKENS 

it dig Stainless-Clad 

: ‘onel-Clad Monel-Cl: 

: nei SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 
: STEELS 

it * 





+ « SPEED SCRAP TO THE MILLS TO MAKE MORE STEEL « « 
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No little plans are those of the American Weldment Manufacturers 


Ass’n. Its current program includes the setting of standards of 


manufacture, an informational booklet and a job-costing procedure 


BY CLYDE B. CLASON 


RENTED in white against a dark 
background, the four capital 
letters “A.W.M.A.” will soon appear 
in many publication advertisements 
and sales literature as the official in- 
American Weldment 


Manufacturers Association. Member 


signia of the 


companies are encouraged to use the 
striking emblem reproduced here- 
with, which was adopted at the last 
business meeting, held Jan. 5 and 6 
at the Hotel Moraine in Highland 
Park, Ill. 


New MemsBers WANTED 


A drive for new members will soon 
be inaugurated, it was announced 
by President William Simpson. The 
present 16 member companies are 
confined to a belt in our country’s 
northern extending from 
Coatesville, Pa.. on the east to St. 
Louis in the midwest. It is desired 
to secure representation in the South, 
Gulf States, Rocky Mountain, New 
England and Pacific Coast regions; 
however, no geographical restrictions 


section 


are placed on membership. Any firm 
in the United States or Canada is 
eligible to join the association pro- 
vided that it does some outside weld- 
ing for production (as distinguished 
from maintenance) purposes. 

A new class of associate members 
has also been created. All individuals, 
firms or corporations who are either 
suppliers or are in some other way 
interested in the development and 
advancement of the weldment indus- 
try are eligible for nomination. This 
class of members will be invited to 
all meetings and may take part in 
discussions but will have no voting 
power. 

There will be two more meetings 
of the AWMA this year: a business 
meeting in April, time and place to 


60 


be later announced, and the annual 
fall meeting. which will feature tech- 
nical papers prepared by members 
and associates. 


OFFICERS AND DIRECTORS 


William C. 
sales for Lukenweld Division of 
Lukens Steel Co., Coatesville, Pa., is 
president of AWMA for the current 
term. Other officers are Hugh 
Hodges, Graver Tank & Mfg. Co., 
East Chicago, Ill., secretary, and A. 
S. Fredrickson, Lakeside Bridge & 
Steel Co., Milwaukee, 
These three officers constitute an 


Simpson, manager of 


treasurer. 


executive committee to function for 
management purposes between meet- 
ings of members or meetings of the 
board of directors. 

The seven directors include the 
three officers and four other mem- 
bers: Walter G. Koch, International 
Steel Co., Evansville. Ind.: Sylvester 
V. Williams, Struthers Wells Co., 
Titusville, Pa.; Louis T. Kenney. 
United Welding Co., Middletown, O.., 
and Charles Stewart, A. C. Woods & 
eo. Rockford. Ill. 

At present the association has no 
vice-president, but its constitution 
provides for such an office and one 
will be elected at an early meeting. 


OTHER MEMBERS 


In addition to all of the companies 
named above, membership now in- 
cludes: American Welding & Manu- 
facturing Co., Warren, O.; Berlin 
Chapman Co., Berlin, Wisc.; Con- 
solidated Welding and Engineering 
Co., Chicago; Dube Manufacturing 
Co., Chicago; Falk Corp., Milwau- 
kee; Pandjiris Weldment Co., St. 
Louis; Optenberg Iron Works, She- 
boygan, Wisc.; Renner Mfg. Co., 


rogram 





WILLIAM C. SIMPSON, president, 
American Weldment Mfrs. Ass’n. 


Milwaukee, and Van Dorn _ Iron 
Works, Cleveland. 

The Byrne Marcellus Co., Chicago, 
has been appointed to act as manager 
of the association for a period of at 
least one year. R. D. Wisener, of 
Byrne Marcellus, is account execu- 
tive handling AWMA activities. 
General offices of the American Weld- 
ment Manufacturers Association are 
located at 332 So. Michigan Ave., 


Chicago 4, 
PROJECTS IN PROSPECT 


Several important activities were 
inaugurated at the January business 
meeting. One of these is the prepara- 
tion and development of a promo- 
tional booklet aimed to dramatize 
the weldment industry. This booklet 
will be both technically authentic and 
In print and pic- 
ture, it will present a brief history 
of the industry and outline its present 
Selected pic- 
tures of typical weldments and weld- 
ed products will be shown, together 
with explanations of why welding 
was selected as the means of fabri- 
cation. 


comprehensive. 


scope and magnitude. 
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THE WELDING 





Arc welding by the inert-gas-shielded 
method using Everdur 1010 Rod. Dished 
Everdur 1010 head is being joined to 
storage heater shell made of welded 
Everdur 1010 hot rolled-and-annealed 
tank plate. 





IF YOU WANT WELDED, CORROSION RESISTING EQUIPMENT 


N ADDITION to rust immunity, high corro- 
I sion resistance and high strength, Everdur 
Copper-Silicon Alloys have unique fabricat- 
ing advantages. Everdur 1010 is readily 
welded with Everdur 1010 Rod by oxy-acety- 
lene and carbon arc methods, and also inert- 
gas-shielded arc welding. 

Everdur 1010 is supplied in practically all 
commercial forms, and one of its widest uses 
is for welded pressure vessels and other stor- 
age and processing equipment. 

Everdur 1015 is furnished for severe cold 
working fabrication and has about the same 
welding characteristics as 1010. 


Everdur 1000, furnished only in ingots for 
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re-melting, has good welding properties. 
For any equipment made of strong, cor- 
rosion resisting metal, investigate Everdur 
Metal—a group of remarkably workable cop- 
per-silicon alloys. Anaconda Publication E-5 
gives physical properties and applications. 


S. Pat 





— 


AnaconpA 


COPPER-SILICON ALLOYS 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp 
New Toronto, Ont 














REAL 


ulti-PIC 


ws IMPROVEMENT 
IN WELD HAMMERS 


Multi-Pic is the improved weld hammer with { 4 
5 separate pic-pointed tool steel heads 

locked between free floating guide plates. Each 

single stroke of Multi-Pic gives five surface 

cleaning blows. The five picks adjust 

themselves automatically to the varied surface of any 
concave, convex or irregular shaped weld and clean 
quickly, easily, with fewer blows. Pic points are 
hardened, tempered tool steel which lasts indefinitely 


and can be resharpened. 


Repeater Brush whisks away loosened slag, oxides 

and rust in a jiffy. The unique design makes it easy to reach into 
the deepest corners and crevices. The crimped oil hardened 
wire brush is provided with five quick and simple 

adjustments to compensate for wear and lasts five times as 


long as an ordinary brush. 


Multi-Pic is supplied with double 5-pic pointed ends or with dual 
5-pic and 25-pic pointed ends as illustated with or without the Repeater 


Brush, Extra Brushes—three in a carton. 


ORDER FROM YOUR DEALER TODAY! 


Try Mulfti-Pic in your own shop—on your own work. You'll welcome the quick, 
cleaner work of this new weld hammer which follows the contour. 

If your dealer cannot supply you, write us for descriptive folder and name of nearest 
supply house. 


Patents Pending. 


Chicago 19, Iilinc 


Fy Sipe i ‘ 


ey 
® 


. 


“= THE FIRST ~ 


° 
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Also on the AWMA program is th, 
establishment of recommended stand 
ards and practices of weldment mar 
ufacturing. This is expected to cover 
standards relating to steel specifica 
tions: standards of welding and weld 
sizes; overall tolerances or any spe 
finishing 
by sand, steel grit or shot blasting: 
stress relieving: 


cial or close tolerances; 
chipping and grind- 
X-ray, 


. gamma-ray and magnetic- 


ing; inspection including 
supersonit 


particle inspection methods. 
Jos-CostinG PROCEDURE 


Also to be developed by the asso- 
ciation is a cost manual which will 
present a statement of all essential 
elements of costing together with 
recommended job costing procedure. 
This manual will set forth the best 
thinking 
practices within the industry com- 


cost and the best costing 
bined with counsel received from a 
recognized professional cost consul- 
tant. After the preliminary draft has 
been prepared, hearings will be held 
to which executive and cost person- 
nel of member companies will be 
invited to discuss and revise the text. 
When the manual is finally published, 
program will he 
carried on among AWMA members 


an educational 


on the recommended cost program. 
though it is understood that adop 
tion and use of the recommendations 
contained in the manual are to lie 
wholly within the discretion and in 
dividual judgment of each member. 


COMMITTEE APPOINTMENTS 


To carry out these extensive proj- 


| ects, four committees have been ap- 


pointed. These and their chairmen 
are: 

Manufacturing Standards and 
Practices: Walter G. Koch, Interna- 
tional Steel Co., Evansville, Ind. 

Public Relations and Advertising: 
D. W. Dawson, American Welding 
& Manufacturing Co., Warren, O. 

Varket Research: N. T. Jones, Van 
Dorn Iron Works, Cleveland. 

Admission Standards: L. T. Ken- 
ney, United Welding Co., Middle- 
town, O. 

To summarize, this new organiza- 
tion has girded up its loins and is 
go places. We predict that 
it will shortly make itself felt as a 
constructive within the weld- 


ready to 


fe yrce 


>, | ing industry. 
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der-Cuit 
Steps Up Production of | 
Stainless Steel Castings 


382 Times... 


Riser cutting of centrifugally-cast 
stainless steel rings used to be a diffi- 
cult and time-consuming job, In one 
foundry which used a boring machine. 
this operation took eight hours per 
casting. When powder-cutting was in- 
troduced, the time was reduced to : 
ipproximately 15 minutes—a 32-fold we 
increase in production. Centrifugally-cast rings of stainless 

In another foundry, powder-cutting steel are cut in 15 minutes time, in- 


: creasing production 32 times. 
was profitably used to remove 3g to 1 


in. of metal from stainless steel castings. 2 ' : 
LINDE’S service engineers can show you 
The machining cost for this type of ; 

; how powder-cutting methods can be 


work has been $24.00 per casting. : , : ; 
used with profit. Phone or write the 


Substitution of powder-cutting brought 


nearest LINDE office. 


the overall cost, including finish-grind- 
i 


ing and chipping, to $7.53 per casting, 


and reduced the time from 8 hours to 
| hour. For an order of 60 castings, the 


foundry saved $988.20 and 360 hours 
. . Here. risers on stainless steel 
of operating time. . ' 
castings are being powder- 
If you have stainless steel or other cut—a time saving of 30 per cent 


oxidation-resistant metals to cut. 





over the former methods. 





rs 
tHlé THE LINDE AIR PRODUCTS COMPANY 


Trade-Mark . . 
. U nit of Union Carbide and Carbon Corporation 


30 East 42nd St., New York 17, N. Y. CC Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


The word “Linde” is a registered trade-mark of The Lande Air Products Company 
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Betier Quality Welding Rods — 


AU POND 


REG. U.S. PAT. OFF. 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


For BETTER 
welding rods: 


TO HELP YOU obtain uniform coatings and standard- 
ize your mixing and drying operations, Du Pont Sili- 
cates are supplied with controlled chemical and physical 
properties. 


WIDE RANGE OF GRADES 


1. Solutions of Sodium Silicate and Potassium 
Silicate are available as binders in a wide 
variety of grades for DC or AC rods of de- 
sired use characteristics. 


2. For coatings of high-are conductivity, 
No. 865 Grade* Potassium Silicate Solution 
has binding properties specifically ‘‘tailored”’ 
to meet the requirements of AC-rod manu- 
facture. 


3. For coatings requiring anhydrous, pre- 
fused powders, both Sodium Silicate and Po 
tassium Silicate, are available in powdered 
grades. 


EASIER MIXING AND COATING are assured through 
special solution modifications designed to give im- 
proved wetting of particles by the binder. 


DU PONT TECHNICAL SERVICE is available to al! 
welding rod manufacturers— without cost or obligation 
—to help you select the most effective grade of Sodium 
Silicate for your particular requirements. For full de 
tails, write the Du Pont Company, Grasselli Chem 
icals Dept., Wilmington 98, Delaware. 


*Patented, U.S. No. 2,344,621, for use in welding rod manufacture 


i 


DU PONT ‘O™,ssium SILICATES 
oe Tae an. Ue 
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As 4 PARTICULAR example in the use of the above chart, consider a straight line from 10 in column (¢ 10 
*™ a rectangular tank that is 10 in. wide, 5 in. deep and 20 in ntersection with columns E, F. G and H will g i 
” ong. How many pounds of water will it held? answers, in this case as follows 
The dimensions of the tank in inches are given in columns A, Column E: Tank has a volume of nearly 0.6 cu ft 
Cand D. Find 10 in column A and 5 in column C; join these two Column f It holds about 4.3 gallons, which. if water. weig 
points with a straight line and mark the intersection with blank about 37 pounds ‘column G) or (0.018) tons (column H 
column B. Join that point of intersection with 20 in column D and If the tank is designed to held a liquid other than water, mult 
note new intersection with column C at point 10. Columns C and J ply the weight in pounds of water, as found in column G, by the 
are exactly alike so that perfectly horizontal lines can be drawn density of the particular liquid. Thus for oil of density 0.9, w 
between corresponding points of these two columns. Simply ru would have 37 Ib 0.9 33.3 Ih 
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VICTOR 


REGULATORS for 
acetylene 
carbon dioxide 
compressed air 
hydrogen 
liquid pet. gases 
medical gases 
oxygen 


TORCHES for 
air gas 
brazing 
bunsen burner 
descaling 
flame cutting 
flame hardening 
hand cutting 
heating 
lead burning 
machine cutting 
preheating 
soldering 
surface hardening 
welding 


3 * 
. 


WNITS 10 CUSTOM-BUILD 
d Cutting Outfit 


CYLINDER MANIFOLDS for 
all types of 
cylinder gases 


CYLINDER TRUCKS 
Assembling your welding and cutting outfit is simple and low- 
cost if you start with one of VICTOR’s basic units, such as EMERGENCY FLAME 
the WC-1 shown here. WC-1 handles all ordinary welding CUTTING OUTFITS 
jobs and cuts metal up to 10” thick. For flame cutting, descal- 
ing, multi-flame heating or other special work, you add just 
the VICTOR tips, nozzles, or attachments which your job rpeagie and name of nearest 
requires. distributor. 


VICTOR makes welding and cutting equipment for all 


types of work, from fine jewelry manufacture, to cutting armor £ 
plate. Ask your nearest VICTOR distributor to help you cus- i 
tom-build the outfit best suited to your needs NOW. BS 


For welding and money-saving ideas, FOR WELDING ; 
see the VI R di 
Tse sco 0 VICTOR EQUIPMENT COMPANY 
_ ee a ea ee — 844 Folsom Street, San Francisco 7, California 


3821 Santa Fe Avenue, Los Angeles 11, California 
1312 W. Lake Street, Chicago 7, Illinois 


WRITE us now for descriptive 
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WHAT’S«THE RIGHT X-RAY 
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product: | ‘ 
; nch-thick poiler alte 
4-1 Lacanmaneell 


Material: ie : 7 
High tensi}© = 
meat? _ 

Equipment: 

ooo kv x-ray oa 






KODAK INDUSTRIAL 





Cae Soda ALS a ee Kodak ALS 











X-RAY FILM, TYPE A 





A TYPE OF FILM FOR EVERY PROBLEM 


To provide the recording medium best suited to any 
combination of radiographie factors, Kodak pro- 
duces four types of industrial x-ray film. They pro- 
vide the means to check welds efficiently and thus 
extend the use of the welding process. 





Type A—hias high contrast with time-saving speed for study 
of light alloys at low voltage and for examining heavy 
parts at 1000 ky. Used direct or with lead-foil screens. 


Type M—provides maximum radiographic sensitivity, under 
direct exposure or with lead-foil screens. It has extra-fine 
grain and, though speed is less than in Type A, it is ade- 
quate for light alloys at average kilovoltage and for much 
million-volt work. 


Type F—provides the highest available speed and contrast 
when exposed with calcium tungstate intensifying screens. 
Has wide latitude with either x-rays or gamma rays, ex- 
posed directly or with lead screens. 


Type K—has medium contrast with high speed. Designed 
for gamma ray and x-ray work where highest possible speed 
s needed at available kilovoltage without use of calcium 
tungstate screens. 


Radiography 


. .. another important function of photography 





















@ ‘To examine such a dense and thick material the 
radiographer takes advantage of Kodak Industrial 
X-ray Film, Type A. For, in order to keep ex- 
posure reasonably short, the high speed of this 
film is essential. At the same time, its high contrast 
and fine graininess enable him to take full advan- 
tage of the ability of the 1000 kv machine to detect 
weld irregularities. 


RADIOGRAPHY 
IN MODERN INDUSTRY 


A wealth. of invaluable data on radio- 


RADIOGRAPHY 


graphic principles, practice, and tech- 
ie RODERD upesTEY ‘ 
nics. Profusely illustrated with photo- 
graphs, colorful drawings, diagrams, 
and charts. Get your copy from your 


local x-ray dealer—price, $3. 








EASTMAN KODAK COMPANY 
X-ray Division « Rochester 4, N.Y. 


“Kodak” is a trade-mark 





y Kodak 





on the job 





Courtesy The Oxrweld Railroad Service Co 
2—FLAME-HARDENING increases hardness of the deposit 


from 200 to 550 Brinell, provides a long-wearing surface 


I—SUBMERGED-MELT builds 


up worn tread of crane wheel 


Rebuilding Crane Wheels 


WORN crane wheel may be rebuilt by 

submerged-melt welding at a fraction 
of the cost of a new wheel. When the 
added weld metal is flame-hardened, the 
resulting wearing surface lasts longer than 
the original. 

In one shop the build-up is accom- 
plished by mounting the wheel on a wheel 
lathe with the welding head suspended 
just above it (Fig. 1). The wheel is 
turned at a periphery speed of 15 ipm. 
Work is stopped after a complete revo 
lution, and the head is indexed to start a 
deposit alongside the one just completed. 

Electrical settings for a wheel of 0.28% 
carbon steel are 550 amp, 30 volts; 3/16- 
in. welding wire is used. The deposited 
metal is about 7/16 in. wide by 3/16 in. 
deep and has an as-deposited hardness of 
200 Brinell. By tilting the welding head, 
the bead is run the desired distance on 
the side of the flanges. Excess metal is 








Courtesy 


HARD-FACING and metallizing are combined for Diesel valves. Perim- 
eter is built up with hard-facing alloy, stem 


70 





Air Reduction Sales Co. 





turned off with the same lathe on which 
welding is done. 


The wheel is flame-hardened by the pro- 
gressive heat-and-quench method. A frac- 
tional horsepower motor turns the wheel 
at a speed of 6 ipm under the oxy-acety- 
lene flames and water quench (Fig. 2). 
The heating head is a standard 30-flame 
tvpe with tips of No. 26 drill size (0.147 


in.). The width of the flame pattern is 
sufficient to harden the flanges as well as 
the tread. The flame-hardened surface 


tests 550 Brinell. 


When these wheels were built up man- 
ually by are welding, it was necessary to 
anneal them before welding to obtain a 
good surface and to postheat them to 
soften the manually deposited metal for 
machining. Both preweld and _ postweld 
annealing are eliminated. The method cuts 
total reconditioning time per wheel from 
22 to 6 hours and the amount of elec- 

trodes consumed from 40 to 22 Ib. 


ee 


with sprayed steel 
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Worn Diesel Valves Reclaimed 


A! ance Northwest railroad reclaims 
- valves for Diesel locomotives by build 
ing up worn areas with a cast non-ferrous 
hard-facing alloy applied by means of the 
oxyacetylene torch. The proc edure is de 
scribed by J. W. Kenefic and R. E. Barber, 
railroad sales representatives of Air Reduc 
tion Sales Co. 

The valves are first thoroughly cleaned. 
The flame is applied as horizontally as 
possible to the valve perimeter, care being 
taken to keep it away from the stem. If 
the stem is to be metal sprayed, the Jat 
ter precaution is not so important. Hard. 
facing of one valve consumes about 4 to 
6 rods. After rebuilding, the valve is 
centered in a lathe and trued up. The 
seat is machined almost to size and then 
finished in a valve-grinding machine. 

Worn stems are corrected by metal 
spraying. The valve is centered in the 
lathe, and the stem turned down about 
0.025 in. The surface is roughened with 
a knurling tool and sprayed with 0.80% 
carbon steel. The stem is then machined 
oO size. 

The entire job takes about five hours, 
and the hard-faced reclamation triples 
valve life at less than a fourth the cost 
of a new valve. 


Cracked Die Ring Salvaged 
A» AUTOMATIC four-operation press in 


an QOhio automotive manufacturing 
plant broke down when the die ring cracked 


in three places. The press operates at 350. 


tons per impression. To stand up under 
this force, the die ring is made of high- 
chromium, high-carbon air-hardened tool 
steel. The ring has an OD of 16 in. and 
is 3% in. high by 3% in. thick. 

The tool department could not make a 
new die for the press in under three weeks. 
To avoid this delay in production, it was 
decided to join the breaks by low-tempera- 
ture welding. A low-melting, copper-base 
alloy of high-tensile strength was selected, 
some two pounds of electrodes being con- 
sumed. The die was restored to service at 
the end of 12 hours, and it has since pro- 
duced over 700,000 plates. 

In making the repair, the broken edges 
were ground out and lined up on the sur- 






i 





Courtesy 


BROKEN DIE RING, made of air-hardened tool steel, was salvaged by 
low-temperature welding. The three breaks are shown by the arrows 










Eutectic Welding Alloys Corp. 
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t plate; they were found to be 0.005 
off at the point of the worst break. 
entire ring was preheated below 500 

one inch from the weld area, and fluxed 

fore the sides were tinned. Each break 
is completed before proceeding with the 
ext. The finished die was only 0.003 in. 
versize, and the excess was easily ground 
ff. Stresses were then relieved by post- 
eating the ring to 400 F for a short while. 





Courtesy Nelson Stud Welding Div., 
Morton-Gregory Corp., Lorain, © 


STREAMLINED new plant of Sunshiac Bis- 


cuits, Dayton. Studs secure the corrugated 


siding to the struts supporting side wall 


Stud-Welded Siding 


(Crore GATED sheet asbestos (Transite) 
4 introduces a_ distinctive streamlined 
effect to the new factory addition of Sun- 
shine Biscuits, Inc., Dayton, O., by forming 
ontinuous bands around the side walls 
between the several unbroken rows of pro- 
jected steel sash (see picture). 

More than 400 squares of asbestos are 
secured by means of studs end welded to 
the steel struts supporting the siding. Insu- 
lation is provided by 1-in. panels of insu- 
lating board surfaced on the inside with 
1,-in. veneer, Sheets of 15-lb asbestos felt 
were wrapped in a U-shape around the 
bottom of these insulating panels to form 
a seal on the inside, the outside and the 
bottom. The panel was set into a layer of 
alking putty, and the corrugated asbestos 
sheets were placed on the outside in the 
same bed of putty. Holes were drilled 
through the asbestos and insulating mate- 
rial at regular intervals to facilitate in- 
stallation of the studs, which were applied 
by means of an automatic stud-welding 
gun to the structural supports. Standard 
roofing nuts equipped with integral wash- 
ers secure the siding in place. 

The method of installation was devel- 
yped by the architectural and engineering 
staff of Sunshine Biscuits, Inc., under the 
lirection of M. C. Haley, chief architect 
ind engineer. 


Welded Pickling Hooks 


S 1x hairpin pickling hooks weighing 1,272 
“ Ib each were recently fabricated by 
the Youngstown Welding and Engineering 
Co., Youngstown, O., for the pickling of 
wire and cable. Each of these welded hooks 
s capable of carrying a load up to 4,200 
b. The hook parts were made of heavy 
Monel plate, and the round supporting 
nembers of steel. The latter were covered 
with a jacket of 14-gauge 
Monel to resist acid corrosion. 


welded-on 
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Wire Brushes 


and 
Burnishes 





Ves en Sr 


1 


Grinds 
Any Metal 


Buffs and 
Polishes 


To Save Time On 
Many Welding Jobs! 


Van Dorn Portable Electric Grind- 
ers can shave hours off your welding 
jobs . . . and save money and mus- 
cle, too! 1. They prepare surfaces 
for welding by ‘‘V-ing out,’’ remov- 
ing rust, scale, oxidation, old paint. 
2. They smooth welds by removing 
excess metal. 3. They clean and buff 
surfaces for finishing. 


Ask your nearby Van Dorn Dis- 
tributor for full information on 
these time-saving tools. Send for 


FOR POWER SPECIFY 





our free catalog for details on Port- 
able Electric Grinders and many 
other Portable Electric Tools for 
metal working. Address: The Van 
Dorn Electric Tool Co., 734 Joppa 
Road, Towson 4, Maryland. 


Better Brushes! 


Van Dorn “Whirlwind’’* Wire 
Brushes have each tuft locked in to 
stay! That means they're tougher, 
denser, last longer. Six wheel sizes: 
4” to 12”. Three wire sizes. Three 
wheel thicknesses. 


*Tradk Mark Reg. U.S. Pat. OF 


(Div. OF BLACK & DECKER MFG. CO. ) 


PORTABLE ELECTRIC TOOLS 


1949 





\ 
\ 
Cast iron tractor yoke welded | The broken teeth on this cast iron gear 
with TITAN Manganese Bronze. \ were built up with TITAN Manganese 
Bronze. No further difficulty was ex- 
perienced. 


Courtesy The Linde Air Products ¢ 
BUBBLE in spirit level (‘A’) is centered 


by adjusting speed of the welding carriag: 


Spirit Level Positions Carriage 


I: is important in submerged-melt weld 
ing to keep the fluid weld puddle clos: 
to the horizontal position. When  insid 
girth seams on tanks and pressure vessel- 
are welded, the welding wire is set ahea 
of the low point in order that the pudd 
will form at the bottom of the curvatur 
and start to solidify while the surface 


still horizontal. 
BRONZE A small spirit level fastened to the car 
ff || riage of a welding machine provides ai 
on y 0 ers 1] easy method for checking the position of 
ae the wire. The operator merely looks at 
the level (“A” in the accompanying pir 
of these advantages . ture) and adjusts the speed of the carriag: 
r so that the bubble remains centered. By 
thus matching the speed of the carriagé 
with the rotation of the tank, the welding 
. . * re Ss @ ays ep F the roper le 
wy Can be applied to a wide range of materials peal — foo agi ot * ' 
Mild steel——Cast steel—High and low carbon steel—Wrought iron- picture) make it possible to position t| 
Cast iron—Malleable iron castings—Chrome and nickel cast iron—Brass welding head over the seam easily. 





Bronze-—-Copper—and many others. : ' : 


wy Easily and quickly applied Wrench Hanger 
Uniform and easy tinning. 


. - . 7. ; N 1 ‘ igh- Ss > i lir 
Pre-heating or post-heating for stress relief are not necessary. VY ipratio in a high-pressure air |i : 
Low melting point made it hazardous to leave a wrenc! 
Ow eiting Ol . 





By Elton Sterrett 


ie aaa os silans i ; , fend on the square of the quick-acting cut-ofi 
»-cles z can be elim »d with certain types of rods. ; 

ate S88 Se One nae os YP valve. It was, however, imperative thal 
Bronze welds are easily machined. the valve be operated instantly in case of 


emergency, which could not be done wr 
wy Bronze welds are dependable in service less a wrench was handy. 


The weldor steered between the horn: 
of the dilemma by welding a wide, flat 


hook to the companion flange above th 
Excellent wear resistance (to reasonably hot or cold pressures). | valve body. Suspended from the welde 


Corrosion resistant. hook by the square aperture in its end, 
wrench is now always available at an ir 
stant’s notice yet is well out of the way 





Superior bonding properties. 
High strength. 


TITAN Bronze Welding Rods are double deoxidized by an exclusive patented pro- 
cess to assure ductile, high-strength, non-porous welds. Write for literature today. 


ROD MILL DEPOTS 
BELLEFONTE - INDIANAPOLIS 
OFFICES AND AGENCIES 


NEW YORK - CHICAGO - SAN FRANCISCO 
LOS ANGELES - DETROIT - CLEVELAND 

CINCINNATI - ST.LOUIS . MINNEAPOLIS 

MANUFACTURIN TOLEDO - DENVER - SALT LAKE CITY 


FFICES AND PLANTS ATLANTA NEW ORLEANS 


GENERAL O PA 


BELLEFONTE. 


EXPORT OFFICE: 70 PINE ST., NEW YORK S, W. Y. 





A [UT-OFF VALVE w ss 
Brass and Bronze Rod ~- Forgings - Die Castings - Welding Rods CUTAGY VALVE weonch t sncpendied en 2 


hook welded to companion flange above valve 
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30 YEARS AG0 


Frora THE WELDING ENGINEER 
of March, 1919) 


ist meeting of the newly formed Amer- 
Welding Society will be held Friday, 
ch 28, 1919, at the Engineering Socie- 
Building, 33 West 30th St., in New 
k City The Welding Committee of 
Emergency Fleet ¢ orporation and the 


onal Welding Council have been 
ved to join the society. Among char- 
members are: Comfort A. Adams, 


sident of The American Institute of 
trical Engineers: J. H. Deppeler, Metal 

Thermit Corp.; E. H. Ewertz, Bethle- 
Shipbuilding Corp.; and James F. 
‘in, Lincoln Electric Co. 


» * 


JouN Harris, of Harris Calorifie Co., 
eland, O., reported an attempt by sdfe- 
ickers to rifle the company safe of 
11,600 in Liberty bonds, cash and war 
ings stamps. The robbers used a car- 
hydrogen cutting torch to cut through 
steel door leading to the office and to 
the combinations from a safe and 
ngbox. Though they succeed in open- 
the strongbox, which contained only 
ords, they did not get into the safe; the 
pproach of daylight apparently scared 
em away. The steel box and safe were 
| hot when employees entered the 
ilding at 6 a. m. 


» * 


Etmer H. Situ, president of Smith's 
nventions, Inc., Minneapolis, has written 
strong letter to the editor urging that 
efinite standards be adopted for hiring 
ldors. He claims that many men can 
se metal or melt it but very few can be 
illed qualified weldors. He suggests that 
ndustry set up standards for examining 
weldors or should persuade state legisla- 
res to take charge of the situation. Mr. 
Smith makes the point that an engineer 
innot take over a locomotive with “seven 
ears” (apprentice period) of experience 
traction engines, but that a “weldor” 
with seven years of experience can re- 
pair vital parts of the same locomotive. 


e 


THe Gas Products Co., Columbus, O., 
as been organized. Officers are: George 
S. Butler, president; Stanley D. Winger, 
ice-president and general manager; John 
R. Gobey, secretary-treasurer. 


* * ” 


NORTHWESTERN Automotive Show on 
February 15, 1919, at Minneapolis was a 
glowing success. Manufacturers in the 
xy-acetylene industry had one of the larg- 
st display booths at the show. A model of 

“lady weldor” was featured in the booth 
s was a small scale model of a locomotive 
ibricated by welding. 


& x oS 


TROUBLES with government red tape are 
ppearing. Government payment on some 
var contract welding is being held up be- 
ause inspecting officers have ruled that 
| oxygen. acetylene and charcoal (for 
reheat) cannot be charged because the 
nished work contains no part of them. 











for 
OXYGEN 
ACETYLENE 
HYDROGEN 
NITROGEN 
and other high 
pressure gases 





Write for 24 page 
catalog giving 
complete specifications. 
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MANIFOLDS 


Rugged construction and precision control 
equipment give RegO manifolds long life, safe 
performance and low maintenance. 


Continuous Operation . . . Shut-off valve at 
each cylinder station permits removal of any 
cylinder without shuting down entire side of 
manifold. Master valves control each bank of 
cylinders. 


Unit Construction ... Header consists of steel 
I-beam, extra heavy brass pipe and fittings, 
cylinder station and master shut-off valves . 
with all permanent connections silver brazed. 
Precision Regulation . . . Uniform delivery 
pressure is assured by dual large capacity two- 
stage RegOlators. 












*Reg. U.S. Pot. Office 


_ OMBASTIAN- BLESSING=“~ 


4201 Petersen Ave. Chicago 30, itl. 





of Pr a Equipment for Vang ond Controlling High Pressure Gases 








(Eas 
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~ New Products to Use , 








SPOT AND AR¢ 
Delta “Dual-Weld.”” Arc 


120 amp; spot weld rating is 5 kva 


welding may be done with 


welding capacity is 


Are-Spot Welder 

IGHT-DUTY production spot welding and 

intermittent arc welding may both be 
done with the Delta “Dual-Weld” 
bination welder. The same welding trans 
former is The 
complete package includes a 120-amp ar 
foot-operated 


com 


used for both purposes 
welder and a 
spot welder for 
former 


bench type, 
single-phase a-c trans- 


double 


with 


coil is wound with -glass 


covered wire and protected glass- 
mica-glass insulation and fiber glass tape. 
Are-welding current may be adjusted from 
0 to 120 amp. Rating for spot welding is 
5 kva with 230-volt, 60-cycle current. 
Fully enclosed in a ventilated steel cabinet. 
The with foot 
lever for 
stand, 


welding unit is furnished 
and solid 

replaceable spot-welding tips, steel 
ground clamp 


two “4-in electrodes 


welding and power cable; 
and electrode holder are extra. DELTA 
Mrc. Division, Rockwett Mere. Co., 600 
East Vienna Ave., Milwaukee 1. 


SEMI-CUP lens design gives nearly full pro- 


tection while leaving a slit for ventilation 


Spectacle-Type Goggles _ 
Gswecur lens design on “Tuc-Away” 

spectacle-type goggles for grinding and 
chipping is said to afford the wearer 92 
to 96% protection. Sides and bottom are 
fully protected, but a narrow opening is 
left at the brow to eliminate fogging. The 


74 


lenses are made of optical plastic and 


come in clear, light green, medium 
and dark The 


ple telescopes to fit any head size. 


green 


green shades metal tem 
Entire 


WATCHE- 


Inc., Providence, R. I. 


goggle weighs less than 5% oz. 
MOKET OptTIcAL Co., 


* * > 


QUILTED sateen 


and hair from sparks or mets! particles 


weldor'’s cap shields head 


Weldor’s Cap 
M ADE of quilted sateen, a new weldor’s 
4 cap is said to pre vide protection 
against flying sparks, hot metal droplets 
and flying Other 
the heavy herringbone sweat band, double 
thick and 
LouisvitLE Cap Co., 


fragments. features are 


Visor reinforced top seams. 


Louisville 12, Ky. 


ARMATURE coil ends may be brazed or sil- 


ver soldered in new brazing machine 


Brazing Machine 

@ ven soldering and brazing of electric 
\ generator and armature coil ends may 
be done on a resistance brazing ma- 
chine that is said to eliminate guesswork 


now 


and makeshift set-ups. 
from 18 to 42 in. 
the standard 
larger 
factory 


diameter 
CBG-24 
can be 


Armatures 
ean be handled on 
brazing machine, and 
with 


sizes 
accommodated changes. A 
built-in 24-kva 
regulating coil and eight-point heat con- 
trol selector provide a wide range of braz- 
ing heats. All common forms of brazing 
alloys such as foil, wire, strip and powder 
may be used. AMERICAN ELEcTRIC FUSION 
Corp., 2620 West Diversey Drive, Chicago 
47. 


transformer with auto- 


THE 


VARYING 
for 90-deg. 


held 


welded corners with new clamp 


thicknesses of metal easily 


Corner Clamp 

Ns for the 
* “ weldor called a “Korner-Klamp” auto 
matically 


time-saving accessory 


secures two pieces of metal to 
The 


joined are merely inserted in 


be welded together at right angles. 
pieces to be 
slots and the 
them in proper 
whether they are of the same or different 
thickness. Maximum thickness that can be 
clamped is 5¢ in. 

These expected to prove 
useful in construction and repair of farm 
equipment, carrier frames, etc. THERMA- 
coTE Merc. Co., 420 South San Pedro St.. 
Los Angeles 13. 


screw is tightened to bring 


relation, regardless of 


clamps are 





R-F RADIATION reduced with new are stab- 


ilizer. Inert-are controls included 


Are Stabilizer 


Claimed to markedly reduce r-f radiation, 
the improved “Missing Link” automatic 
are stabilizer may be used with metal-arc, 
gas-shielded-arc, carbon-are and_ spot-are 
The new control also auto- 
matically cuts off operation when the weld- 
ing arc is broken. A _ finger-tip switch, 
mounted on the electrode holder, is flicked 
on to resume operation. 


processes. 


For gas-shielded arc welding, the im- 
proved stabilizer has built-in inert gas and 
water valves and automatic control of gas 
afterflow to protect tungsten electrodes 
while cooling. Mip-States EQuipMENT 
Corp., 2429 South Michigan Ave., Chi- 
16. 


cago 
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BAFFLE PLATE on goggles prevents fogging, 


&/] turn 








Machine Heliweldinn 
S out a better milk pail 
at lower cost 





yet blocks flying particles, sparks and dust 
Headrest Goggles 
W 


ISTRIBUTING the weight over the entire 
head, Jackson’s “headrest” goggle No. 
said to offer wearing 


cups are 


increased 
comfort. Eye of molded plastic 
and the 50-mm lenses fit government speci- 
They are available in 

Each lens is in an individual 
eye cup and is protected by a cover glass. 

The goggle assembly is hinged from the 
sides of the headrest by telescopic arms at- 
Outside of 


each eye cup has a ventilating screen and 


fications. shades 3 


hrough 6. 


tached to concealed springs. 


a baffle plate to prevent fogging. GENERAL 
SCIENTIFIC Equipment Co., 2700 West 


Huntingdon St., Philadelphia 32. 


a 





| 


| 





REPEATED “prefab” 


performed by 


bends in copper, alu- 

minum, brass “Form-Bar™ 

Bending Machine 

Cc” p bends may be made in copper, alu- | 
4 minum, brass, mild-steel bar and strips 


from 4 to 1 in. through 1% in. by 6 in. 


with the “Form-Bar” bending machine. 
Any type of bend, up, down, sideways, 


short offsets and Z-bends may be handled, 
and the bending head can be mounted in 
a vertical position to handle long lengths 
of stock. A set-up for repeated “prefab” 
bending is included. Wunrietp R. Scott 
& Son, INc., 234 South Eleventh St.. New- 


ark 7, N. J. 





. * * 


Goggle Cleaner 
NEW “i.,.R.X. Lenstick” | 


A is applied in stick form to goggles and | 
welding lenses. It not only cleans lenses | 
but is said to render them mistproof for 
periods up to two days. The stick comes | 
in a enameled metal container fitted with 
a separate and equipped with a 
feeding Mist-PRooF | 


cleaner called 


cover 


mechanical device. 


John View, Airco Technical Sales 
Representative, was consulted and he 
suggested the Heliwelding process with 
the Airco machine holder, using Airco 
Helium. After Heliwelding, only a 
small amount of polishing was necessary 














HINMAN MILKING MACHINE COM- 
PANY, of Oneida, N. Y., formerly pur- 
chased drawn steel pails to be sold in 
conjunction with their milking machines. 
They decided to fabricate their own pails 
from stainless, since their experience 
showed the need for an improved design, 
of sturdier construction than they were 
able to get from available sources 


to finish the job, making the cans ready 
for shipment. 

This method was so successful that 
the customer was able to produce a top 
quality pail with a tidy saving in money 
— and time. 


TECHNICAL SALES SERVICE — ANOTHER AIRCO PLUS-VALUE FOR CUSTOMERS 


wa ae ge ‘aig “er : 
To assure its customers of high efficiency in all applications of 
flame or electric arc, Air Reduction makes available the broad, pr 


ihe oxyacetylene 


shicas EXPert- 





ence of its nationwide Technical Sales Division personnel. The collective 


experience and 


effective use of Airco processes and pr 


service today. Write your nearest Airco « 


Products Company ... On West Coast 


; os . . 
knowledge of these spectaiss 





ts has helped thousands to a more 
ducts. Ask about this Airco “Plus-Value”’ 
fice. In Texas: Magnolia Airco Gas 
Air Reducti n Pacific C mpany. 


Air REDUCTION 


Offices in All Principal Cities 


Propucts Co., 165 West End Ave., Brook- | Weadqué ters for Oxygen, Acetylene and other Gases... Carbide... Gas Welding and Cutting Machingg 
Apparatus and Supplies... Arc Welders, Electrodes and Accessories 


lyn 29, N. Y. | 
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SPONGE-rubber cushions give comfort and 


added protection with “Panoram™ goggl; 


Goggle Cushions 
4 ew American Optical “Panoram”™ gog 
gle may now be purchased with spong 
rubber cushions molded to the shape of the 
eyecups. Slipped into place without sta 
pling, sewing or cementing, the cushior 
are said to offer extra protection against 
dust and flying particles. They are mack 
of soft, pliable Neoprene sponge rubber 











A new pouch-type plastic case protect 

! the goggles from scratches and dirt whil: 
’ | not in use. The case is heavily stitched 
— oe WELDING & | has reintfor« ed edges and a flap with a snap 
WEISHG OUT SHOWN hook. Though large enough to enclose the 
above. SAFETY EQUIPMENT entire goggle, it may be carried in a pocket 
AMERICAN Optica. Co., Southbridge, Mass 
Specialists in “Better-Built” welding and safety equipment, de- 
signed through our years of experience for . . . BETTER PERFORM- 

ANCE... LONGER SERVICE . . . MODERATE COST. 


There is a DOCKSON distributor near you. Name on request. 


/// = 
b 3 


Write for complete Welding and Safety catalogs. 


PORATION © e ichi 


| 
! 
1 
! 
\ 
| 
\ 
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class of Square D resistance welder controls 


t k 4 t ¢ Spot Welder Control 

an e | | BS Speeds of over 400 welds per minute and 
hold-time settings as low as one cycle are 
possible with the new Class 8992 Square 
D resistance welder controls. They 
clude NEMA type 3B timers and ignitror 
tube contactors. 


cd = 
ae | ity to 400 WELDS per minute possible with new 





The simple six tube circuit cancels « 
operating delays of valve and _ firing 
lays. Regulated d-c timing circuits ins 
accuracy for line voltage variations of 
10%. Firing relay operation is co-or 

The Meco AUTOBODY is especially built for high speed mass production in nated with a-c line supply to give a 
the automotive and allied fields. Special features enable it to withstand the | sistent starting point for each weld. Timer 
hard usage common to these industries. The welding head is machined of can be connected for either common 
rugged rod stock and the sturdy tips are interchangeable. It embodies the separate control supply of 115, 220 
famous Meco ‘“‘On-Off” action, tested over 200,000 times without appreciable 160 volts, 50 or 60 cycles. Square D ( 
sign of wear. Other members of the AUTOMAT family are the MIDGE-O-MAT 1041 North Richards St.. Milwaukee 1: 
with light weight tip and needle flame for production work on all types of * + * 


small articles, and the STANDARD for medium to heavy work. Nen-Cerresive Flax 


A rosin flux to be non-corrosive is n 

Send for New MECO Catalog No. 130 today! | available under the name “Ersin Flux 

The flux is said to reduce the surface t¢ 

sion of molten solder, causing it to w 

\) eA E U ° ot 8) Tue metals rapidly. Nothing but pure ros 
HAQMCLUNG oy FS is left on the work after soldering, t! 

makers claim. British INpustries Cor 


3411-A WEST PINE BLVD. ST. LOUIS 3, MO. | 315 Broadway, New York, N. Y. 
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STAINLESS steel and mild steel up to 96 in. 


long can be formed in new bending roll 


Bending Roll 
New Series 600 bending rolls have three 
diameter forged steel rolls driven | 
rough an enclosed worm-gear drive. This | 
| is built with an automatic drop end 
hich raises the top roll when the drop | 
d is lowered for removal of fully rolled | 
rcles. 
Capacity in mild steel ranges from 48 in. | 
5/16 in. thick to 96 in. long, 10 
Reep Encineertnc Co., 1003-17 | 
West Fairview Ave., Carthage, Mo. 


i 








RADIUS BRAKE has capacity of 24-in. 16- | 


gauge steel. Forms non-ductile metals | 


Bending Brake 
( ‘Nem-IRwin has developed a_radius- 
forming brake of 24-in. capacity in | 





l6-gauge sheet steel. This machine was 
primarily designed for the forming of | 
a duraluminum, chrome-molybdenum - steel | 


ind other materials of low ductility which | 

would fracture if formed to a sharp “no 

radius” bend. The radii obtained are in 

accordance with the standards recom- 

mended by the U. S. Army Air Corp. 

O’Nem-Irwin Mere. Co., Lake City, Minn. 
* - 7” 


e No need to pay for unproductive power when DV 
Welding Controls are used with DC Welders. 

e Under normal conditions without controls, welders 
run idle 50% to 90% of the working day. 

e DV automatic start-stop controls start the welder 
when arc is struck, stop it 2 minutes after arc is broken. 

e Power savings averaging 43%, with substantial re- 
ductions in KW rate charges, result when welders are 


| 


Slitting Shear 
pp onrasuz slitting shear has a capacity | 

of 1% in. mild steel and 10-gauge in | 
stainless. Upper blade holder is operated 
by toggle action. The blades are inter- 
changeable and adjustable: they are 
furnished in either tool steel or in high- 


carbon, high-chrome _ steel. BEVERLY ; ‘ : : 
SHeaR Mrc. Co. 3009 West 110 St., | equipped with DV Controls. Savings made will more than 
eat “sS | pay for the control in the first year of use. 
Stai 23a Steel Flux : oy 
, eens Shee : oe ao Write for new, descriptive bulletin. 
IX @ OLDERING of stainless steel is said to be 
greatly facilitated by the use of 


“Stainless Steel 48,” a new liquid flux. 
The fluid is claimed to cut through the 


tea. DV WELDING CONTROLS 
grease film present on most stainless to | 


form a strong clean joint. REMONT Mrc. | oF: S @m a?) Fi CALIFORNIA 
Co., Lombard, Il. 
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. . « for EQUIPMENT 
SUBJECT TO SEVERE ABRASION 
with 


Mark 






Hard Surfacing 
a aia ned ». WELDING ELECTRODES | 


life of Manganal and re steel parts 
subject to heavy impact and abrasion. 
Parts repaired with MANGANAL (11- 
13% % Manganese-Nickel Steel), and pro- 
tected with SEACO, outlast new ones. An 
overiay of SEACO allows Manganese steel 
to workharden before the wear hits it! 











































Will not soften in application by dilution 
from parent metal. Seaco electrodes are 
95% metal and alloys and only 5% coat 
ing — you buy more metal, less coating 
Brinell hardness 550-600. 3, 16”and 

diameters. 12 lengths. 


FREE: The ‘‘Manganal Marketer’’ of- 
fers Helpful Hints on Hard Sur- 
facing. Write for your copy 
today! 


STULZ-SICKLES CO. 


SOLE PRODUCERS 


91 N. J. Railroad Ave. Newark 5,N. J. 


Dragline bucket p hord-surfoced with 


SEACO Electrodes. 





NAME OF 

NEAREST 
DISTRIBUTOR 
ON REQUEST 


USE 


UF-COTE 


STOPS “Optically Perfect 
Welding spatter and grinding R 
wheel pitting Crystal Clear 
*One TUF-COTE lens will — seven 


to fifteen uncoated lenses. 
Prescription Lenses or Plano Industrial 


~ WALLACE | 


OPTICAL COMPANY, 
12334 East Jefferson Avenve DETROIT, cain 








Licensed Processors 
WHITE-HAINES OPT 

82 N. High St 

Columbus, Ohio 

Licensed Distributors 
AVERILL EQUIPMENT CO. 
6527 Hamilton Ave 
Detroit, Mich 


ICAL CO. 








| State St., 





SPECKS OF DUST can be 


and removed with a new magnetic instrument 


quickly located 


Eye Kit 
aid for the eyes is provided by a 


ae 
compact kit that contains 15 items, in- 


| cluding a patented instrument for remov- 


ing particles. There are also eye drops, 
eye patch, eve dropper, eye cups, Castor 
eil, boric acid solution, boric-acid  oint- 
ment, cotton balls and swabs, eye pads, 


and adhesive All items are plainly 
visible in the plastic kit box, 
ures 815 by 4% by 1% in. 


The 


strips. 
which meas- 


remover consists of a 


particle non- 
breakable plastic magnifier and a mag 
netized wire loop. After the irritant has 
been spotted under the magnifying glass. 
it is mechanically removed with the mag 


Onto First Ain & PHARMACAI 
Sixth St.. 


net ic loop. 


Co., 1285 West Cleveland. 





UPSET on 


wide can be trimmed by new machine 


flash-welded stock up to 4% in. 


Flash Trimmer 


B' ILT to 


welded 


remove the upset from butt- 
bars or cylinders, the new 
Morton flash trimmer can handle stock up 
to 4 in. wide and 3/32 in. thick. The 
upper housing is provided with machined 
surfaces to guide the movable cylinder 
and upper ram shoe. Holes are bored in 
the forged steel rams to accommodate tool 


holders and cutting tools. For placing 
and removing work, 1% in. vertical move- 
ment is available. Trimmer is automatic 


with foot pedal starter. Morton Mec. 
Co., Broadway and Hoyt, Muskegon 
Heights, Mich. 
x * * 

Impact Wrench 
I, tectarc impact wrench drives nuts, 

bolts, cap screws up to *%-in, thread 
size and studs up to %%-in. thread size. It 
may also be used for removing broken 


studs (using special extractor), step drill- 
ing or reaming holes and as a drive for 
a hole saw, rotary file, burring tools, 
sander or polisher. Weight is 6 lb 14 oz. 
INDEPENDENT PneEuMaATIC Toot Co., 175 
Aurora, IIl. 
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HARD ROLLED COPPER rod flash welded 
with Thomson welder. Section is 0.346 in. 


in diameter. Tensile strength 31,00 psi 


Flash Welder 


\ NEW line of flash welders has been 
developed for welding mild or alloy 
bronze, brass, 


aluminum and mag- 
sium alloys. Flash welds in copper to 
pper and aluminum to copper are also 
iimed possible. Flashing takes place 
ring a relatively slow but accelerated 
tion, at the end of which the upset takes 
ice. For aluminum, figures are: 5/16 in. 
1-off, 3/16 in. upset, total consump- 
n ly in. for both pieces on a 0.46 in. 


iare section of aluminum window frame. 
Wetper Co., 261 
easant St., Lynn, Mass 


* . 


10MSON ELECTRIC 





LONGER range claimed in dry-chemical ex- 


tinguisher. For use in electrical fires 


Dry Fire Extinguisher 
Ne dry-chemical fire extinguisher is 
useful for flammable liquid and elee- 
rical fires. It is claimed to have longer 
inge, longer duration of discharge and 
lore complete discharge of contents than 
previous models. 
The No 


Vriters 


30 extinguisher has the Under- 
Laboratories label and is rated 
B-1 and C-l. Dry chemical is said to be 
on-toxic, non-corrosive, non-conductive 
nd non-freezing. AMERICAN-LAFRANCE- 
FoaMITe Corp., Elmira, N. Y. 
» & * 
Heat-Treat Paste 
A CHEMICAL paste known as “Isopac” 
keeps part of a workpiece soft while 

he rest is hardened by carburization. It 
s claimed to prevent the penetration of 
arbon and to insulate the protected 

on agianst rapid cooling. 

The new method is expected to replace 
opper plating and other similar ways of 
solating sections of the workpiece to be 
ept soft. Denris CHEMICAL LABORATORIES, 
Nc., 172 Pacific St., Brooklyn 2, N. Y. 


-, 
_ a. A OA 





CRUSHER TOGGLE QUICKLY REPAIRED WITHOUT DISMANTLING 
USING BRIDGEPORT’S NO. 192 LOW FUMING BRONZE ROD 


This crusher toggle must withstand 
the strain of thousands of shocks an 
hour as the crusher breaks up skim- 
mings, spills and furnace brick from 
the casting shop of a brass mill 


When the toggle broke, it was not 
necessary to dismantle the crusher or 
build an elaborate set-up for general 
pre-heating in order to braze-weld. 
Local pre-heating of the prepared 
section saved much time and expense, 
and the job was completed quickly on 
the spot. The braze-welded crusher 
has been pounding away steadily for 


BRONZE 





the past eight months and appears to 
be as good as ever 

Are you taking advantage of this 
quick, inexpensive method of putting 
equipment back to work with a mini- 
mum of lost time? For valuable infor- 
mation about braze-welding and many 
available alloys, write for your copy 
of Bridgeport’s 24-page booklet, 
“Bronze Welding Alloys” 


on ” BRIDGEPORT BRASS COMPANY 
“Bri dgep 
BRIDGEPORT 2. CONN. + Established 1865 


Milis at Bridgeport, Conn., and indianapolis, !nd 
in Canada Noranda Copper and Brass Limited, Montreai 


WELDING 





THE MODERN TOOL OF INDUSTRY 


Bronze Welding is widely used: (1) for repair- 
ing large and small iron, cast iron, and steel 
equipment and for building up worn surfaces; 
(2) for fabricating steel furniture and cabi- 
nets; agricultural and industrial equipment; 
for joining large pipes and duct work; for 
making silicon bronze tanks, water heaters, 
and water purifing and waste liquid reclaim- 
ing equipment. 


Bridgeport improved No. 192 Low Fuming Manganese Bronze 


For gas welding. Melts at approximately 1621° F 
Degasified and deoxidized. Produces sound, high 
strength, tough deposits for repairing heavy duty 
steel and cast iron machinery and equipment. 
Equally good for repairing small parts and build- 
ing up worn surfaces. 
Meets Specifications 
Navy 46-R-1 (INT) Grade 1, Class A 
Watertown Arsenal WXS-175, Type A 


Bridgeport No. 241 Naval Brass 


For gas welding Melts at approximately 1630° F 
Excellent for uniting cast iron and steel parts in 
eneral repairing, welding automobile engine 
locks, locomotive cylinders, cast iron pipes, etc 
Meets Specifications 
Navy 46-R-1B, Type B; 46-R-1 (INT), 
Grade |, Class A 
Federal QQ@-R-571, Type B 
Watertown Arsenal WXS-i75, Type B 


Ll, 


ALY, 





Lungs Ws 





Bridgeport No. 191 Manganese Bronze (Navy) 


For gas welding. Melts at approximately 1630° F 
Fine for all around uses such as genera! repairing 
of cast iron and steel castings, broken gear teeth, 
pistons, shafts, building up worn surfaces, etc 
Meets Specifications 
Navy 46-R-1 (INT), Grade 1/1, Class A; 
46-R-1B, Type A 
Federal QQ@-R-571, Type A 
Watertown Arsenal WXS-175 Type A. 


Bridgeport Ne. 632 Silicon Bronze (3% Silicon) 


For gas, carbon arc, and metallic arc welding. 
Melts at approximately 1882° F. Produces dense 
deposits of high physical properties. For welding 
sihcon bronze, copper, aluminum bronze of low 
aluminum content, rass and malleable iron. 
Exceptionally good for carbon arc operations on 
light gauge steel and galvanized iron 
Meets Specifications 
Navy 46-R-1 (INT), Grade Il, Class A 
Watertown Arsenal WXS-175, Type G 


Bridgeport No. 609 Silicon Bronze (2% Silicon) 


For gas, carbon arc, and metallic arc welding 
Melts at approximately 1918° F. Very similar in 
properties and applications to Bridgeport No. 632 
Meets Specifications 
Navy 46-R-i (INT), Grade Il, Class A 





ig Kad 
W44 1\IEP  erovuct oF 


BRIDGEPORT BRASS 
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Low Power 
BALANCED 


PHASE 


with... 


Tri-Phase 


TRADEMARK 


RESISTANCE 
WELDERS 


@ WELDS FASTER and BETTER 





STEEL STAINLESS 
ALUMINUM MAGNESIUM 
MONEL INCONEL 


BRASS ALLOYS 


@ Write for T- W Tri- Phase Bulletin and 
check for yourself on the high produc- 
tion value of TRI-PHASE. 


THE TAYLOR-WINFIELD CORPORATION 
WARREN, OHIO, U.S.A 


wy TAYLOR: 


WINFIELD 
© 


RE-S 


ISTANCE WELDERS 
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SLEEVE VALVE OPEN 

















CONTROLLABLE volume of cooling = air 


mixed into oxyacetylene flame on medium 
temperature welding tip with sleeve valve 
New Welding Tip 
Ai IUM-TEMPERATURE welding tip that 

hts over standard oxyacetylene tips 

is designed for white metal welding 
aluminum brazing, silver brazing, ete. 

A side orifice and sleeve valve introduce 
a controllable volume of air into the oxy 
acetylene mixture which cools the flame 
The flame is lit and adjusted the same 
otherwise as standard tips. In shutting 
off the gas flow, the oxygen should he 
turned off first. however. 

For attachment to blunt nose tips, the 
end ferrule must be removed, | B. Wuitt 
Co., 422 North 10th St., La Crosse, Wis 


Brazing Fluxes 


| ee R new fluxes developed by Victor are 


claimed to fulfill major requirements of 


a good flux; namely to clean both parent 


and filler metal, to leave the finished 
braze clean, to tin burned spots in cast 
iron, to cling to the heated rod and not 
blow off it. 

Brass, bronze, steel, clean cast-iron and 
malleable-iron may be brazed with Victor 
No. 3 flux. No. 5 flux is recommended for 
moderate-heat brazing of cast and mal- 
leable iron, and No. flux is claimed 
useful for high-heat brazing of cast and 
malleable iron. No. 9 flux is for fast 
welding of cast iron, and it will not cake 
when the container is subjected to mod- 
erate high heat. Victor EquipMENT Co., 
844-54 Folsom St., San Francisco 7 


. cl * 
Hard-Facing Alloys 


New 


Airco hard-facing al- 
three 


announced 
divided 


loys are into primary 
groups: ferrous, cobalt base and tungsten 


carbide. A total of 15 different alloys is 
included in this line. 

To stimulate 
is offering a special trial assortment pack- 
age which “Aircolite” alloy for 
equipment subjected to severe abrasion and 


introduction, manufacture! 


includes 


medium impact such as pulverizer ham- 
mers and core crusher rolls and “Airco 
Self-Hardening™ alloy to withstand severe 


impact and abrasion such as bucket teeth 
and sizing screens receive. The trial as- 
sortment package is available at $2.95 and 
includes instruction sheets and a compre- 
hensive booklet covering the entire hard- 
facing line. Air Repuction SAtes Co., 60 
East 42nd St., New York City 1 


Tempilstiks 


A simple method of 
controlling temper- 


atures in: 


© WELDING 
© FLAME-CUTTING 


© TEMPERING 


© FORGING 
® CASTING 
® MOLDING 


® DRAWING 
© STRAIGHTENING 
©@ HEAT-TREATING 

IN GENERAL 


It's 


this 


simple: 


Tempilstik® 


the Tempilstik® 
the specified temperature has 
been reached. 


liquid 
form 


v 
* 


Also 

available F 
in pellet 
and 


Select the 


for the working 
temperature you want. 
your workpiece with it. 


Mark 
When 
mark melts, 












gives up 
to 2000 
readings 


Available in these temperatures ( F) 





125 
138 
150 
163 
175 
188 
200 
213 
225 
238 
250 
263 








| 


275 
288 
300 
313 
325 
338 
350 
363 
375 
388 
400 
450 


500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1050 








1100 
1150 
1200 
1250 
1300 
1350 
1400 
1450 
1500 
1550 
1600 








FREE 


— 164,” 


by 21” 


—Tempil® “Basie Guide 
to Ferrous Metallurgy” 


plastic-laminated wall! 


chart in color. Send for sample pellets, 
stating temperature of interest to you. 


=¥0 
Tempil° corp. 
132 WEST 22nd STREET 
New York 11, N. Y. 


We invite inquiries from repu- 


table distributors 


interested 


in handling Tempil® Products. 
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” 10,40 and 60 Cu. Ft. 
ACETYLENE 


CYLINDERS 


7a, hes 


bes Ge 
t, "4, » 

. . C. “pe, “4 

Cl lla A itis 








e ¢ A % 
2 <i 

* | DWARF CONTROL combination for small 

resistance welders has NEMA 1A timer 


Small Weld Timer 


eo small resistance welders is offered 


a “dwarf control” combination, Wel 


for Early Delivery 


I 


=... 


onie Model 106-53BA1. It consists of a 
NEMA 1A timer with a high-speed mag 
etle ontactor mounted in a compact 


abinet measuring 17 in. high by 14% in. 
wide by 8 in. deep. The single-stage weld 
mer may be adjusted from 3 to 120 evcles. 
Weitronic Co., 19516 West Eight Mile 
Rd., Detroit 19, Mich 


New low Prices 


Faster Pumping 
Lighter Weights 


These are plus features of the 
new C G Cylinders with the 
CGC improved porous mono- 
lithic filler. Completely tested 
and approved by the U. S. 
Bureau of Explosives . .. these 
new Acetylene Cylinders con- 
form in every detail to ICC 
specification EIGHT! 


All large sizes...100, 150,250 





60 cu. ft. | 








4 and 300 minimum Cu. Ft. ca- 
1] BETTER BALANCING is claimed to be a pacities...are also available, 
feature of mew Adams cylinder trucks and hold maximum gas ca- 
— - acities at normal pumpin 
Cylinder Truck aed _— 
(tunes trucks capable of carrying gas P , 
4 cylinders in either tandem or side-by- ; 
side arrangement are now being manu- 
factured in an improved design. These ‘> New, EASIER TO GRIP OCTAGON CAP 
—— may be ordered with close-fitting he The exclusive CGC Octagon Cap 
we ied wide —_ _ — — is now available for separate order. 
Darr-bearing, rubber-tired wheels JAMS . 
“ay i 25% lighter 
= Mrec. ano Suppry Co., 1522 North Indianz 50% thicker dome, 
le Se, I - Angeles 33 pias weight, smooth finish and extra large 
: shipping tag holes are popular 
| = a L features. 
$ Ea 
; A-C Welder 10 cu. ft . 
D= NED for general welding and main- ae a ‘a { 
tenance in industrial plants, garages, 
tarms, ete., the Model 170 Birdsell welder s Gf € 
features stepless control between 15 and _- = 
170 amp with a single control bar. It may — 
be used on either 110 or 220 volts. Un- ‘ 
load voltage is 53 volts. Two or more of COMPRESSED GAS @ LINDERS, nie 
these welders may be coupled for heavy- 
duis welliee. Dees Mux. Ce. Ine. P.O. Box 222, Vernon Branch + 2909 East 54th Street, Los Angeles 11 
— 900 San Antonio Rd., Los Altos, Calif. 
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Linde Licenses Processes 
For Powder Cutting, Scarfing 

The Linde Nir Products i New York 
City, has licensed its powder-scarfing and 
powder-culting 
oxygen producers, manufacturers of oxy 


processes to commercial 
acetylene equipment and others who have 
a legitimate interest in extending the ben- 
efits of these processes to industry. 

Licenses are granted under the process 
claims of Linde’s patent rights upon rea- 
sonable and uniform terms and _ include 
the right to sub-license. 


Progressive Welder Opens 
R-W Maintenance School 


Prorerk maintenance of resistance-welding 
equipment is the purpose of a new school 
recently opened by Progressive Welder ( 0., 
Detroit. 
sign, construction, engineering and appli- 
cation staffs are instructors, and laboratory 
and classroom facilities $200,000 
have been installed. In August a “Design 
for Resistance Welding” 

started. 

John D. Gordon, vice-preside nt and gen- 
eral manager of the company, states that 
sinee the real growth of the resistance 
welding industry lies ahead, a school for 
proper maintenance and efficient design is 
a necessity. 


Twelve men on Progressive’s de- 


worth 


course will be 


Length of the maintenance course is 5 
days, Monday morning to Friday afternoon. 
Classes will be limited to not more than 12 
students. No charge is made for the 
training but students must pay their own 
hotel and meal costs. Arrangements have 
been made with the Fort Shelby Hotel, 
Detroit, to accommodate students living 
outside the city. 

A two-color, 20-page booklet describing 
the school and its facilities may be ob- 
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WELL EQUIPPED school laboratory includes flash welders, portable 
gun installation, projection welder, press-type spot welder and seam 


welders. Controls are synchronous and non-synchronous with postheat 


tained from the personnel dept., Progressive 
Welder Co., 3050 East Outer Drive, De 
troit 34. 


RWMA Elects New Officers 
At Annual Meeting 


B. R WISE, director of production, Na- 
tional Electric W elding Machines Co.. Bay 
City, Mich.. has been elected president of 
the Resistance Welder Manufacturers’ As 
sociation at the annual meeting in Detroit. 
Mr. Wise succeeds T. S. Long, vice-presi 
lavlor-Winfield 


who was elected chair 


dent and general manager, 
Corp., Warren, O., 
man of the executive committee. 

Named vice-president of the group, which 
comprises manufacturers of resistance 
welding equipment was T. Embury Jones, 
president, Precision Welder and Machine 
Co., Cincinnati, O. 

The “alloy” 


comprising 


group in the association, 
manufacturers of resistance- 
welding electrodes, elected as its chair- 
man, W. G. Fetter, manager, resistance 
welding division, P. R. Mallory & Co., 
Inc., Indianapolis, Ind. 

George A. Fernley and H. 
were re-elected executive 
secretary-treasurer, respectively. Fernley 
and Rinehart make their headquarters at 
the association’s main offices at 505 Arch 
St., Philadelphia. 


* * + 


R. Rinehart 


secretary and 


R-W Manufacturing, Designing 
Firm Starts at Warren, O. 


Cartso’n, Inc., Warren, O., has been 
formed for the design, engineering and 
manufacture of special 
chinery, particularly 
equipment. 

Officers are: A. L. Carlson, president; 
L. R. O'Neill, vice president; Henry A. 
Stix, secretary and treasurer. All were 


production ma- 


resistance welding 


CLASSROOM facilities shown 


parts, hydraulic and air cylinders, valve and booster assemblies. Films, 








formerly associated with The Federal Vf 


Welder Co., Warren. 


chine and 









































LIGHTING the 75th birthday cake for A. O. 


Smith Corp., Milwaukee, is Herman Welzien, 


in his 58th year of service with the company. 
J. J. Stamm, treasurer, with the company 51 


years, watches him do the honors 


A. O. Smith Celebrates 
75th Anniversary 
Recent festivities in Milwaukee commem 
orated the 75th anniversary of the A. O 
Smith Corp. Founded as a general ma 
chine shop in a semibasement in downtown 
Milwaukee in 1874 by C. J. Smith and his 
sons, the firm first specialized in baby 
buggy and bicycle frames. 

Before World War I the firm became a 
leading 


supplier of pressed steel auto 


frames. Coupled with the experience in 
this field was an understanding of weld- 
ing obtained from War I contracts, which 
enabled the company to expand and grow 
in the manufacture of welding electrodes, 
pressure vessels, large-diameter gas _ line 
pipe and oil well casing, water heaters, 
pumps, glass-lined tanks and many other 
products. 

x x * 
Acetylene Association 
To Meet in Pittsburgh 
Tue 1949 convention of the International 
Acetylene Association will be held at the 
William Penn Hotel, Pittsburgh, April 25 
and 26. Information may be .secured by 
writing to T. C. Fetherston, chairman of the 
committee on program and publicity, at 
IAA headquarters, 30 East 42nd St., New 
York City 17. 


are welder controls, standard guns and 


slides, charts, library, ete., are also available. Chairs are desk type 
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Vilwaukee Industrialist 
(ells of European Trip 
iTIONS in European countries are gen- 
improved over those existing 16 
ago, Walter Harnischfeger, of 
schfeger Corp., Milwaukee, stated 
tly after returning from a_ business 
through Holland, Belgium, France, 
. erland and Germany. 
believes that much of the improve- 
lies in American dollar aid, however, 
er than in true self-recovery. An im- 
iate stop to plant dismantling should 
made, Mr. Harnischfeger said, permit- 
Central Europe to produce the 
ntials for its recovery and enable it 
levelop on a peacetime basis. 
Mr. Harnischfeger cited the case in the 
American Zone where many chemical 
ts have been dismantled. Since they 
juced fertilizer, an economic necessity 
European agriculture, such fertilizer 


t now be imported with Marshall Plan 


irs. 
* 7 * 

Lindberg Engineering 
Opens Office at L. A. 

werG Engineering Co., Chicago, has 

iblished a new west coast office at 5331 
South Vermont St.. Los Angeles. Stuart 
kK. Oliver, formerly in charge of the 
Cleveland office, is the new L. A. manager. 


- * oe 


1949 Metal Show Scheduled 
For Cleveland Oct. 17-21 


3lst annual Metal Congress and Ex- 
sition will be held in Cleveland on Octo- 
17-21. announces W. H. Eisenman, 
ational secretary of the American Soci- 
ty for Metals. 
The show will require both floors of the 
ty’s Public Auditorium, as well as its 
nderground floor facilities, some 250,000 
ft. in all. Space assignments for in- 
justrial exhibitors will be made on March 
> . 7 
Tube Turns Appoints 
Oklahoma Distributor 
AnrpuN Co., Tulsa, Okla., has been ap- 
pointed a distributor of Tube-Turn weld- 
ing fittings and flanges. The firm has its 
fices and warehouse at 317 South Detroit 
Ave., and is a partnership formed by two 
well known Tulsans: H. W. (Doc) Arduser 
and Robert H. Duenner, Jr. 
> . +. 
Welding Fittings Corp. 
Expands by Purchase 
Weipinc Fittinces Corp., New Castle, Pa.., 
has purchased the business formerly con- 
lucted by the Stainless Alloy Division of 
Pittsburgh Piping and Equivalent Co. The 
tter concern will continue to manufac- 
re and fabricate power piping. 
* a = 
All-State Alloys 
Moves to New Building 
Avt-State Wewpinc Attoys Co., Inc., has 


ved into its new headquarters building 


273 Ferris Ave., White Plains, N. Y. 
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ONCENTRATE!!!... 


Amonicar lat. Choice 


_ A 
“MAJOR 


WELDING CABLE 

















SIZES No. 6 - No. 4/0 














SIZES No. 18 - No. 6 





Many Millions of Feet have been sold 


PROMPT SHIPMENTS!! ALL OVER THE UNITED STATES 





YOUR LOCAL WELDING SUPPLY DEALER 
IS QUALIFIED TO QUOTE LOWEST 
PRICES « « DELIVERIES FROM STOCK « « 


WELDING ENGINEERING 
CORPORATION 


MANUFACTURERS © DISTRIBUTORS 


Sales Offices 


2737 S. 34TH ST. MILWAUKEE 7, WIS. 
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it Arc Welds! it Spot Welds! d Brozes! 


New! 


5 KVA Spot Welder and 120-Ampere 
Are Welder in One Combination Unit 


both for considerably less than the cost of separate units! 


It Solders 9" 












$295.25° 


as shown, 
plus 
helmet. 



















DELTA’ “DUAL-WELD” 
COMBINATION WELDER 


























Spot weld, arc weld, braze, and But in many 


solder you can a ry 





with this new Delta ¢ inati lov ost Delta 

Welder You can work on fin Machine Tool 

wire, Without burning or rheat ha ng been recognized as the 
ine and spot tu 1l§-gau I t machi available 





steel on a production ba Ha ir nearby Delta dis 

The pr lual-purpose tributor ¥ you the new Delta 
unit is I abl ind that ( bination Welder. Get a bet 
ee ee oe ee Cine ie She 1 
welder or 120-ampere are welce you can e it pr abl l 
That’s due to Delta’s un new Delta 5 KVA Spot Look at these features: 


sign, careful engineering, and Welder and Delta Portable Arc 
high-production methods 

Delta is a name 
can count ¢ f 
quality Tru 
Bew hame in Wel 


@ One-piece 





Bulletin AD-453 @ Wound Trans- 


former Core 


@ Double 


| DELTA MANUFACTURING DIVISION ee ee 
{ ROCKWELL MANUFACTUR NG COMPANY | 
i no 4 » cha r 



































































CAST ALUMINUM 


WELDING RODS 


OF STANDARD ANALYSIS 
PLAIN AND ALLOYED GRAY IRON 


WELDING RODS 
- ELECTRODES - 


THE CHICAGO HARDWARE FOUNDRY COMPANY 


349 ENGINEERING BUILDING 
NORTH CHICAGO 

































Welder, And ask about @ Calibrated 
DEl T buying on easy, con Welding Horns Current Scale 
= venient time ayn ts. @ Simple @ 10” Throat 
MIL Al EE Send for descriptive Contactor Depth 
® 


Insulated Coil 








ILLINOIS 








84 








Acme Steel Company Installs 
5-Stand Cold-Rolling Mill 


AN investment per man of $62,500 is 
sented by the 40 men operating the 
5-stand, 4-high cold rolling mill re: 
installed by Acme Steel Co., ¢ hicago 

of the building. rolling mill, operat 
motors and control equipment is $2,500.00 
Each stand is powered by 1,250-hp ‘ 


tors and controlled by equipment mad 
by General Electric Co. and Westing! 
Electric Corp. Air cooling the motors 


is cleaned by a “precipitron” and fo: 
into the motor room under high pres 
so that no other outside air can enter 
Below the mill is the oil basement, a 
maze of tanks and welded piping fo; 
storing and carrying the thousands 
gallons of oil needed for lubrication, « 
ing and hydraulic pressure devices. 
Top speed of the mill is 3.000 ft Ie 
Widths of the strip rolled car 
from 8 to 1814 in., with finished 
nesses ranging from 0.006 to 0.020 in 


minute, 




















Norwegian Firms Build 
= 


Welded Electric Locomotives 


Arc welding was used extensively in 
ptoduction of express electric locomotives 
by Thunes Mek. Vaerksted A/S and A/S 
Norsk Elektrisk og Brown Bouveri, 

of Oslo, Norway. Frame, outside paneling 
and motor housings were all welded cor 
structions, 

Norwegian type 1-D-1 locomotives weig! 
80 tons and are 41 ft long. They have 
2.800 hp supplied by four motors. Ar 
other type built weighs 40 tons and has 
length of 28 ft 9 in. 

VUcGraw-Hill World News 


* * * 





Electronic Conference 
At Chicago in September 


Epcewater Beach Hotel, Chicago, will 
scene of the 1949 National Electro: 
Conference, being held on Sept. 26, 27 and 
28 under sponsorship of the Illinois 
stitute of Technology, University of 
nois, Northwestern University, Ameri 
Institute of Electrical Engineers and 
Institute of Radio Engineers. 
Committee chairmen for the meeting are 
program, Dr. L. T. Devore, professor 
electrical engineering, University of 
nois, Urbana, Ill.; publicity, James W 
Armsey, director of public relations, III 
nois Institute of Technology, Chicago; ex 
hibits, N. Cohn, district manager of te 
nical sales, Leeds Northrup Co., Chica 
and housing, C. M. Brentlinger, divis 
Western UU: 


trafic superintendent, 
Telegraph Co., Chicago. 


Pardon, Please 


On page 90 of the February issue 
photograph of the weldor in the “bottoms 
up” position was reproduced with 
credit to The Lincoln Electric Co., 
whom we are indebted for this amusing 
picture. 
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Electronic Controls Meeting 














. 4t Buffalo on April 11-12 
NFERENCE on the industrial applica- 
f electron tubes, to be held in the 
S Hotel, Buffalo. N. Y., April 11 and | 
expected to provide an opportunity 
users to discuss their problems 
tube manufacturers and designers of 
equipment. The meeting is spon- 
by the American Institute of Electri- 
Engineers a 
gram for the first day includes a . 4 b 
ical session on the application of | There are 3 good reasons why we 
ron tubes in control, an inspection | decided to install a RUEMELIN 
o the new Westinghouse plant, and a | WELDING FUME COLLECTOR in 
~esxgeles ee our shop. after we saw it in oper- 
l aiesiads miei: ation. Like all of our equipment | 
e second day, April 12, will be a dis- | this measures up to the highest 
n of the items which must be con- | standards of dependable perform- 
ed in desiening control tubes and | @mce and maximum health protection because it is: 
methods ‘used "by manufacturers in | 1, MORE EFFECTIVE — The powerfut suction of the RUEMELIN 
ere ee — | | FUME COLLECTOR efficiently draws out noxious gas, smoke and 
7 for 1944-47 heat at the source. It provides great coverage, minimizes build- 
IAA Pr ree tgs Sl tskggoiea ing heat loss, reduces welder’s fatigue and guards employee's 
Bound into Single Volume | health — all to increase shop efficiency and output. 
{ SINGLE 258-page, cloth-bound volume | 2. COMPLETELY FLEXIBLE — It is easily installed with least ex- 
—_ ene ang ree of Rg gree | pense. When in operation, its hood instantly and conveniently 
oy aa rom rome aap being | adjusts for greater proximity to welding area without tedious 
ed to each individual, associate and | adjusting devices. 
rary member and to designated repre- | 3. UNIVERSALLY APPROVED — The RUEMELIN FUME COL- 
: tatives of company members. The vel. |  LECTOR has the approval of state industrial commissions and 
hem . ee i. — mah poner ytim compensation insurance companies. In addition it has the support 
saciid aann hatin Mae of the thousands of users who have found their Ruemelin installa- 
Stindheecal, be ccailiiend th tue eee | tions so satisfactory on the job. 
ne later 
a. * = 
Study Steel Qualities 
At High Temperatures 
HEAT-AFFECTED weld zones in steel were 
tested recently for stability at prolonged 
h temperatures. Results were published 
a paper titled “Stability of Steels at 
vated Temperatures” by A. B. Wilder 
ind J. O. Light, chief metallurgists at 
Pittsburgh and Lorain, ©., respectively, | 
National Tube Co. Paper was pre- 
7 ented at American Society for Metals con- 
vention last October in Philadelphia. 
Strength may be adversely affected by 
graphitization; i. e., the gradual deposi- | 
n along grain boundaries of microscopic 
fakes of graphite. This usually follows 
9 ting above 1,000 F. for a long period. j 
S chromium, columbium, zirconium. | 
nd titanium are recognized as inhibitors 
f graphitization, steels alloyed with these 
ements were tested. Results showed: i 
After 10,000 hours exposure at tempera- j 
es of 900, 1.050 and 1,200° F., titanium 
and columbium-moly steels did not graphi- 
, tize, but graphitization occurred in both Note great coverage of hood | 
parent metal and weld heat-affected zone by vertical, horizontal motion 
f molybdenum and zirconium steels. The | and circular swing. ; —s 
12% chromium steels appeared to be the Standard Model D-5310 with hood reaching out 9 feet from wall. Also avail- 
most stable with respect to microstructure, able in Long Reach Model D-5342 with hood reaching out 15 feet from wall. 
mpact properties and hardness at all tem- For complete details write for Bulletin 37-C 
atures. 
Carbide precipitation at the grain boun- wo U E oA & Li N = J 
e laries was aosaad in the ann 18-8, M F G e Cc o ° | 
t 8 FM and 188 Mo steel, in both parent | MANUFACTURERS AND ENGINEERS ' 


itt n 


tal and heat-affected zone, under the 
same test conditions. It first occurred in 
weld heat-affected zone. 


SAND BLAST AND DUST COLLECTING EQUIPMENT 
3880 NORTH PALMER STREET e MILWAUKEE 12, WISCONSIN, U.S. A. 
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When heavy, unwieldy weldments like these diese! crank cases 
can be quickly swung into any position so that every weld is 
made downhand—that's efficient welding! 


Weldors spend more time welding—do better welding at lower 
cost when they work with C-F Positioners because these hand 
and/or power operated machines reduce positioning time to a 
minimum. Investigate the cost-saving advantages of C-F Posi- 
tioners. They pay their way in any company. 


Write for Bulletin WP24—an illustrated circular detailing the 
Specific advantages of C-F Positioners. 
Cullen-Friestedt Co., 1309 S. Kilbourn Ave. 


positioned welds 


CULLEN-FRIESTEDT CO., CHICAGO 23, ILL. 5 “Sane better, more 


economical welds 


No. 4 FLUXINE, in powder form 
tor welding cast iron 1 


on with bronze 


. “FLUXINE” Fluxes are the result of over rods 
fifty years of scientific research into the metal-joining ais 

: No. 7 FLUXI for weldin ] 
field. There are 89 FLUXINE Fluxes . . . one for every pen of a weed 1m en 
welding, silver soldering, brazing, and soft soldering 
Operation . . . each with its own properties, designed pet wwareaan rol os and 
fer a particular metal-joining operation. All have stainless steels and inconel 
been perfected not oniy for highest efficiency, speed, 
and long life, but for economy and safety as well. 
FLUXINE Fluxes produce no injurious fumes to irritate 
eyes or nose of the operator. 


Write on your company letterhead for a generous 
sample stating which FLUXINE Flux you desire. 


KREMBS & COMPANY 
(Est. 1875) 
Dept. G, 669 W. Ohio St., Chicago 10, Ill. 























CRU PXCINIE) 


TRADE MARK REGISTERED U. S. PAT. OFF. 








Specialists To Speak 
at Western Metal Show 


\\N impressive educational program w 
presented by the American Welding s 
ciety at the Western Metal Congress a 
Exposition, April 11-15 in Shrine ( 
tion Hall, Los Angeles 

Such well-known speakers and au 
ties on welding as John J. Chyle, C) 

A. Babbitt, J. H. Cooper, E. Paul DeGar; 
Alan E. Flanigan, Robert T. Gillette, G. RB 
Grabe, Frank G. Harkins, Eugene Lies 
Earl Parker, T. E. Piper, H. W. Shar; 
Kenneth M. Spicer, Myron D. Stepath, a: 
C. B. Voldrich will present papers. 

Three panel discussions will be held 
three evenings to offer information 
question-and-answer basis, 

Welding program chairman is Hugo \ 
Heimke of the Los Angeles Chapter 
AWS 

x * + 
Black & Decker Expands 
Three Branch Offices 


Brack & Decker Mfg. Co., Towson, Md 
has moved its Chicago sales and servic: 
station to a new building at 1100 Wes 
Jackson Blvd. The Chicago building 
covers 12,250 sq ft and provides complet 
servicing and showroom facilities. 

A new factory service station, opener 
at 1094 Gilbert Ave., Cincinnati, O., is the 


25th such station to be operated by Black 


& Decker throughout the country. It is in 
charge of Robert A. Brown, service er 
gineer. 

The company’s factory service statior 
at Denver has been moved to a _ new 
building at 1010 Bannock St., which has 
a large showroom and ample shop fa 
ties. Elmer F. Sitton is in charge 
Denver. 

* * * 
Pamphlet on Protective Glasses 
Available from Government 


INFORMATION on the light-transmissior 
properties of most of the widely distri 
makes of tinted industrial lenses is 1 
available in a new circular, C471, “Spe 
tral-Transmissive Properties and Us: 
Eye-Protective Glasses,” put out by 
National Bureau of Standards. 

The results tabulated cover some 
glasses with respect to  eliminatior 
glare, color distortion, use of glasses { 
night driving, industrial uses, and special 
properties for use with ultraviolet, lum 
nous and infrared radiation. 

Pamphlet has 34 pages and 93 illustra 
tions. For copies send 20 cents to Super 
intendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. 


* * ? 


American Optical Company 
Buys Stamford Property 


AMERICAN Optical Co. recently purc! 

a 6-acre tract at Stamford, Conn., to build 
a new research laboratory. The property 
includes a nearly new building whic! 
will be remodeled for research. It « 
tains 13,000 sq ft of floor space to supple: 
ment the company’s present research 
facilities at headquarters in Southbridge, 
Mass., and at the scientific instrumen! 
division, Buffalo. 


THE WELDING ENGINEER—March, 1949 





Gary 
Mov 


RaPID 
inc., | 
the o 
Virgir 
mence 
space 
By 
allows 
tor 0% 
more 
men ' 
nd 
anoth 

Th 
teet a 





renth Ohio Welding Conference 


“you can say it ever and over again” 


>. 


NEXT BEST 
THING TO 


Sel edule d for April 7 and 8 
S h annual Ohio Welding Confer- WN 


vill be held April 7 and 8 at Colum 
















0 under the wane sorshop of the 


- 
ent of Welding Engineering, Ohio 
. University, ¢ ahaa. 


Columbus section of the American 


Society has taken part in prep- 
ns for the conference and will hold a i 
meeting on Thursday evening of 
. 
; Bests YOUR EYES IS 
} vacetylene and inert-gas-shielded 


sses will be discussed Thursday 
ng, April 7. Metallic are problems 
e featured in the afternoon. Resist- 








welding papers will be presented 
y morning with power piping and 
re vessel discussions scheduled for 
Iternoon. 





ng well-known speakers on the pro- 
will be Martin P. Korn, consulting 
eer, Detroit; Adrien F. Busick, Jr., 

gineer, Marion Power Shovel Co., 


M farion, O.: C. B. Voldrich, chief welding 
sery eer, Battelle Memorial Institute, Co- In coverspecs or regular 
Bas s. O models. For chippers ard ’ 
wre a grinders as well as welders | 
* * 8 
j 
map Gary, Ind., Distributor E ard “Ch m ” h y 10 y . . 4 
: e ampions have 10-way Ventilatio 
— Moves Into New Quarters y g p l I 
: Give your men the finest in comfort and protection—Eyegard ‘“‘Champions'’! They're the goggles that provide 
‘ 5 ; greater comfort because the lightweight plastic frame is molded to form-fit the face greater protection 
R tapip growth of Calumet Welders Supply, because the goggles are impact-resisting . greater ventilation through three large vents at side of cup 
1aCk Ind ntl ; od “ea and seven additional vents around the lenses. Cool and fog-free. With all their exclusive features. they 
ie Gary, ind., was recently cappec ry cost no more than ordinary goggles. Get Eyegard ‘“‘Champions’’ on your next order 
ccupation of a new building at 1122 Write for free catalog of Eyegard Equipment .. . it will save you money! 
ginia St., in Gary. The company com- AMERICAN INDUSTRIAL SAFETY EQUIPMENT COMPANY 
aia ie om O45 ; 
stat enced operations on Jan. 1, 1945, in 849 LEXINGTON AVENUE BROOKLYN 21, NEW YORK 


the end of business conditions 


snace ente in é oO | g age. 
tak : ren I it na oe garag = DIVISION OF THE BURDETT OXYGEN COMPANY + CLEVELAND, OHIO 
vy I i‘ ». t } 


wed purchase of an additional truck i 


xygen deliveries and the hiring of two 


PS N05 ||... MAKE YOUR SPOT WELDER 


of 1947, another office worker and 


A Pb Pere p Re onpelictag® SIMPLE « INEXPENSIVE 


' 


section is occupied by the office and 


_ show room. In the center is storage space we 4 @) F e pe A a 
“cg r electrodes and other equipment and 4 
: the rear is the cylinder storage room. ‘ T 








latter is a fireproof room with sunken 
s for trucks to load and unload cylin- 























a s at floor level ' 
’ An open house was held recently at 
@ vhich more than 150 guests attended. AUTOMATIC BUTT 
s Leading manufacturers of welding equip- 
’ demonstrated inert-arc welding, WELDING ATTACHMENT 
ine cutting and low _ temperature 
S the opinion of the owners, F. G. COMPUTEY AVTOMATK OPERATION NO AND CLAMPONG NO RAND REMAINS WO RAND UPSETTING 
, Squire, G. E. Squire, and F. J. Hupertz, A A s -£ a. ’ 
sufficient interest was shown in the open | = i. —— 8 
activities to plan on holding a | | ra it A oe: 6 
ar demonstration and clinic every is a, i ' ba . a : 2 
* ¢ « , . . 
; WELDING EQUIPMENT Boor” ccaplictcty cutematic batt welding ettackamnt 
si United Welding Company | MANUFACTURERS designed to fit any spot welder having a minimum horn 
) Expands Middletown Plant USERS clearance of 7°°"—manual, air operated, or motor driven 
. DISTRIBUTORS Maximum capacity dependent om welder KVA_ capacity 
@ Uxitep Welding Company, Middletown, Write today for information on ut recommended maximum is %” dia. round stock, 6 16" 
, . this time-saving, money-saving at- square stock, and ‘, “x4 rectangular stock 
lt cor .. is planning an expansion program tachment. 
Supt which will boost by 300 to 400 tons per 
a th its production tonnage of welded 
bridge steel parts for Diesel switch engines of ROBERT W. HOFFMAN CO., INC. 
rur Lima-Hamilton Corp. Two new 
lings, constructed at a cost of $83.- 8 Ss. CLINTON STREET, CHICAGO 6, ILL. 
are scheduled to be finished by April 1 
1949 
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\ Chicago Technical Conference 


AMAZING PRODUCTION RECORD Rael ere 
CAN NOW BE TOLD! 1919 ‘Chicago Technical Conference. a 


Production Show, scheduled to be 
it the Hotel Stevens on March 14, | 
and 17. The Conference is sponsor 

he 55 affliated societies making uy 
Chicago Technical Societies Council, w} 
include the local chapter of the Ame 
Welding Sox iety. 

Subjects such as equipment, meth 
materials, management, research and pla; 








facilities will be discussed by some 
speakers. New equipment, services ar 
FASTEST FLOWING .. . CLEANEST WORKING materials will be on view at the Product 
Hard Soldering and —o Flux Show, as 
KWIKFLUX . a ee If registration for the Conference 
I rf : VES S t made before March 10, a fee of $1 wi 
ae epee spe ss le charged. At the conference the regis 


ther 


tion fee will be $2 for the four days 
$1 per day for single days. No re 


_DOUBLE eon — tion fee is required for the Produ ; 


f KW vIK razi s t Show. 


\ \ 


+ a ee tand indirect) a Dravo Builds 444 Barges 
_ SEND FOR FREE TRIAL JAR! For Inland Waterways 


a a " Wetpep steel construction has enab)| 

KM 1k ate pg * for Bullet Dravo Corp., shipyards at Pittsburgh ar 

\ Wilmington, Del. to build and launch 444 

hulls since the war’s end. As of January 

1, Dravo had orders for more than 1] 
hulls to be launched at its two yards. 

Most of the above hulls are welde 

30 IRVING PLACE, NEW YORK 3, N. Y. steel barges especially built for transport 


along our country’s 6,000 miles of inland 


“KWIKFL 4 




















waterways. Custom-built barges for car 
rying hydrochloric acid, chlorine, sulfuri 


acid, pineapples, lumber and rolls of print 
° . ing paper are among the barges completed 


Under construction now are four 290 by 


cx 50 ft barges, the largest that Dravo has 


. * * 


Resistance Welder Sales 
Went Up During December 
Onpvers for new resistance welding eq 
ment placed with companies belonging t 
he Resistance Welder Manufacturers A; 
sociation showed a gain of more than 8! 
over November totals. In addition, cai 
cellation of orders dropped off in Decen 
ber to less than 1% of new business, 2 
figure below the normal monthly averagt 
Included was a sizable increase in { 
eign orders, which reached a new peak { 
the year. 


* * * 


Eastman Kodak Licensed 

To Use Magnetic Sound Track 
10 C.F. 40 C.F. 60C.F. 100 C.F. 150 C.F. 250 C.F. 300 C.F. 340 C.F. E 
Armour Research Foundation of Illinoi- 


INDEPENDENT Acetylene cylinders take from 5 to 10% more gas. | Institute of Technology, Chicago, has |i 
Uniformity of monolithic filler insures even distribution of acetone. “7 logger ase iy, byes er 

. . . . - . ° e 0 é Cc 4 se 0 
Also Oxygen cylinders in all sizes—storage cylinders, in 12 and 20 


picture film with a magnetic sound t 

lengths of 850 and 1500 cu. ft. a. The process promises to make s 
movies for amateurs a practicality. 

We invite your | INDEPENDENT ENGINEERING CoMPANY, Inc. Eastman will sell film already coate’ 


— Wy, Lt | with a magnetic sound track and will 


inquiries on all Ee : . 

: li CONSULTING - = - RESEARCH ” Ped f a track to exposed film. The magi 
8 a adi Aan } CYLINDERS AND GAS PRODUCING EQUIPMENT | recorder was developed in the Arn 
i “a ACETYLENE - OXYGEN » HYDROGEN - NITROGEN , 3 ; 
Pa. research laboratories by Marvin Can 


O’FaLion 5, ILtunos = . a research physicist. 
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THE WELDING HOSE COUPLER 
THAT’S UNDERWRITER APPROVED 


ACETYLENE 


OXYGEN 


SAVE TIME 

... and MONEY 
in connecting or discon- 
necting your torch. With 
Snap-Tite Welding Hose 
Couplers, you snap on or snap 
off the torch by hand — quickly, 
easily, safely. No cross thread- 
ing... no leaky connections... 

no kinking. 


AUTOMATIC SHUT-OFF 
Built-in valves close automatically when 
torch is disconnected. Gas 
does not have to be shut off 
at tank. 


TESTED AND APPROVED 
by the Underwriters’ Laborator- 
ies — your guarantee that 
Snap-Tite Welding Hose Coup- 
lers are absolutely safe. 


GET THE FULL STORY 
NOW. Ask your distributor 
for a demonstration... 
or write the factory. 
What zippers are to clothes 
SNAP.-TITES are to hose 


COPR. 1947 BY SNAP-TITE. INC. 
ALL RIGHTS RESERVED 


ERIE, PENNSYLVANIA 


| Omaha Welding Confab 
March 29, 30 and 31 


Eleventh annual Welding Confab of the 
Omaha Welding Co.. will be held March 
29, 30 and 31 at the company headquar- 
| ters, 1523 Marcy St., Omaha, Nebraska. 
The “Confab.” which is usually attended 
1,500 job shop operators and 
weldors in the six-state territory 


by over 
covered 
by Omaha Welding, consists of three days 
of lectures on welding subjects, demon- 
strations and movies of interest to the weld- 
ing fraternity. To date, twenty 
manufacturers of welding equipment have 
indicated their intentions of exhibiting and 
demonstrating the 
produc ts. 


some 


applications of their 


* . * 
Youngstown Sheet & Tube Co. 
Builds Butt-Weld Tube Mill 
\ $16,000,000 expansion program of the 


Sheet & Tube Co. will in 


clude construction of a continuous butt 


Youngstown 


weld tube mill company’s plant in East 
Chicago, Ind. Also scheduled for the 
East Chicago plant is a new continuous 
furnace for the 10-in. skelp mill, three 
Diesel-electric locomotives, two new 
wash and locker 
building for the open hearth department 
and additional work on a_ rebuilt blast 
Balance of the $16,000,000 pro- 
yram_ will be 


charging machines, new 


furnaces, 
spent at the company’s 
Youngstown, O., district and at plants of 
subsidiaries. 
* * 7 

Oxygen Plant Installed 

At San Diego Gas Firm 

Paciric Acetylene Co., 2205 Newton St., 
San Diego, Calif. recently completed in 
stallation of a $100,000 oxygen plant of 
advanced design. Liquid oxygen is made 
by one compressor operation, The liquid 
is then put through a heat exchanger by a 
pump rated at f 


2.400 psi tor 
of pure dry oxygen. No gas 
required. 


produc tion 


holder is 


Glen R. Shell, owner and manager of the 
firm, says his new plant is the fourth of i's 
type in the west, the others being at 
Spokane, Wash., Phoenix, Ariz., and Reno, 
Nev. 

The equipment, manufactured by Su- 
perior Air Products Co.. Newark, N. J.. 
has a capacity of 1,250,000 cu ft a month, 
and provides an integrated plant for sup 
plying both oxygen and acetylene to the 
expanding San Diego market. Previously, 
Pacific Acetylene had obtained its oxygen 
from Los Angeles. 

7 >. > 
Victor Equipment Appointed 
Distributor for Stud-Welders 


Victor 
San Francisco, as 
for Nelson stud-welding equipment and 
products on the Pacific coast has been an- 
nounced by Leonard C. Barr, vice-presi 
dent of Morton Gregory Corp. and gen 
eral sales manager Nelson 
Welding Division, at Lorain, O 


DESIGNATION of Equipment Co., 


exclusive distributors 


of its Stud 


The distributorship will cover both s-le 


and rental of guns and control units and 
sale of Nelson flux-filled studs and other 
fasteners. 


THE WELDING ENGINEER—March, 1949 


This unique M.S.A. development permits 
instant attachment or removal of the 
Welding Helmet without removing 
Skullgard from head, enabling continu- 
ous head protection on the job. Helmet 
has spring-catch attaching posts, which 
slide into lugs on Skullgard and hold 
Helmet firmly in place. Light pressure 
on posts retracts catches, instantly free- 
ing Helmet from the assembly. Conver- 
sion sets available for assemblies now 
in service. Bulletin CO-2. 


FEATURES 
@ Combined Skuligard-Helmet Protection. 


@ Helmet Attached to or Removed from Skull- 
gard While Skuligard is being Worn. 


@ Head Protection Every Minute On the Job. 


@ Simple, Practical, No Loose Parts! 


MINE SAFETY APPLIANCES 
: ee ur Servic 54 BRANCH OFFICES 
N THE UNITED STATES AND CANADA 


COMPANY 


& Meade St Pit 














For BETTER © « MORE EFFICIENT SILVER BRAZING 
USE THE NEW 


<s FRANK -J. WHELAN, vice-president 
Worthington Pump and Machinery Co 


for will supervise the sale of welding pos 


tioners and turning rolls manufactured 


the corporation's Dunellen, N. Bs WOrkKs 
FAST F. J. Connoiiy will continue as manager 


of the welding positioner and turning 1 


sales division, and A. B. Kime will « 
tinue as eastern regional supervisor. P. J 


Patton, Jr. will remain at Chicago 


central regional supervisor for the divisior 
* x + 
2 








— 


Harry D. Sweeney has been appointed 
sales manager of the welding products de 


Unit complete with partment of American Manganese Stes 
6-ft rubber cord Division of American Brake Shoe Co. 


oa + * 
and plug. Lesue E. (Bup) BitunM is Milwauke: 
e field engineer for the Nelson Stud Weld 
Fully automatic thermostat control set to keep = (‘NE Division of Morton Gregory Corp. Mi: 
flux at constant 180° temperature. Bluhm has worked with Allis-Chalmer: 
i i . : ' ’ Mfg. Co., with the Bureau of Ships as 
This pot provides a low-cost labor and material saving means of handling flux for Industrial , . o 4] 
Silver Brazing, ECONOMICAL . will pay its original cost in a short time by increasing welding engineer, and is a member of th: 


brazing efficiency and output. Enables the user to extend volume of usable flux by 20% water Ticé Welding Society 
dilution with practically no splash loss. GET DETAILS NOW! . American : iding > _ ay : 


S T E E L S A L E S Cc @] R Pp  @) *4 AT | '@) N 7 M. M. McE perry has resigned his pos 


Oo s lding ec ic lg ith W. r. Q 
3348 South Pulaski Road, Chicago 23, Illinois ne ee : 


R. S. Mars Co., Duluth, Minn., to devote 
5151 Wesson Ave. 4565 McRee Ave. 529 South Seventh St. 647 West Virginia St. 1916 North Meridian St es a ee ; ack y ino C 
Detroit 10, Mich. St. Louis 10, Mo. | Minneapolis 15, Minn. Milwaukee 4, Wis. jadlannoetie 5, tnd his entire time to the Mack Welding C 


Kansas City 2, Mo. e 227 Werby Bidg., 39th & Main Sts. of the same city, in which he has an 
interest. 








* * 2 





Ropert W. Morrett, general manager of 
THE NEW_ “SUPER DE LUXE” fabrication at Lukens Steel Co., retired 
GAS CYLINDER TRUCK on Feb. 1. Raymonp M. Dennis has beet 
named as manager of _ fabrication-By 
Products and Frank C. KaArDEVAN has 
4 MODELS been named manager of fabrication-Luken 
CT-600—carries 244 Oxy- wee a? ee 

gen 100% Propane Cyl- 
inders. Rosert G. ALLEN has been elected vice 
CT - 500 — carries Oxy- president of the Great Lakes Carbon Corp.'s 
Acetylene Cylinders of Electrode Division with headquarters 


' 100 to 285 cubic feet “ re 
canedte. eee ee Niagara Falls, N. Y. 
; } CT - 250 — carries Onxy- ara 


Acetylene Cylinders of C. K. Ricxet has been elected president 


G 6) Vv E BE N re) BR s se & to 120 cubte feet. of the Big Three Welding Equipment 


CT - 100 — carries Oxy- Inc., Fort Worth, Texas, to replace B. K 


“SMOOTHEST TRUCK AFLOAT” 


Acetylene Cylinders of rete . . : 
40 to 60 cubic feet. Smith who died recently. H. K. Situ 


& 
Sm, t is vice-president; A. SMITH, secretary 
* STURDILY CONSTRUCTED * ALL- : © Bice i 
a i e R c RUBBER TIRED * ATTRACTIVE PRICES RCs athe NNER res eee 


assistant secretary and treasurer. 


EXTRA WHEELS ON REQUEST -. -o 
E & Vy O EXCELLENT WINDOW SALES APPEAL > . 
FOR YOUR GAS AND APPARATUS. Joseru V. Kievs, formerly assistant works 


G Oo Vv E = iy Oo ee Ss © manager, Easy Washing Machine Cor; 
& 


SOME TERRITORIES OPEN Syracuse, N. Y., is now director of expe 
FOR MAJOR DISTRIBUTORS mental development, Seeger Refrigerator 


BELT-DRIVEN UNIVERSAL sar cemeate Co., St. Paul, Minn, 
TYPES FOR ALL ENGINES items Saini | James F. Moore, formerly service engineer 


; FOR THE "BUILD at the Chicago } : Decker 
Special Governors for Chevrolet, IT" URGE a coe veg es Ses 


Ford, Chrysler, Willys and most a A sales engineer at Chicags. T. }. Wat 
other standard engines. Display. It is an becomes the Chicago service enginee! 
€ excellent Mer- | : W. E. Boy es, service engineer at the New 


See Your Welding Supplies Dealer chandiser. } Orleans branch of the company, has bee 


heats Segre WRITE today for full information transferred to the Cleveland branch as sa 


manufactured by engineer. R. B. McCrerran takes 
THE PIERCE GOVERNOR CO., INC. Boyles’ place at New Orleans. THOM: 


1607 Ohio Ave. Anderson, Indiana NATIO NA WELDERS SUPPLY CO. Rocers has been promoted to sales eng 


Charlotte I, N. C. 
poet neer at the Dallas branch. 





* * 
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W-AL-CO RODS 


for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 


TYPES 2S, 43 and 52 
Brazing 716 


FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 





Aluminum Solder 
White Metal 


Welding Alloys Manufacturing Co. 


744 Broad St., Newark 2, N. J. 


| nated advertising 


| den Mfg. Co., Chicago. 














WELDING 
AND 
BRAZING 


FLUXES 


]. TIME SAVING 2. QUAUTY 
PRODUCING 3. PERMANENCE 





IN RESULTS 4.COST REDUCING | | 


%& When you are welding er brazing get 
the advantages of METAL BOND prod- 
ucts. A type for every need. Each de- 
livers quality results more easily and 
inexpensively. 


%& Make your own test of METAL BOND 
products. Find out why METAL BOND 
is so widely used and why users stand- 
ardize on these products. 

%& Send for our handy-size catalog new. 
It contains much helpful welding, brazing 
and soldering information. 


METAL BOND MFG. CO. 
3201 KOSSUTH AVE: 
ST. LOUIS 7, MISSOURI 





| Weirton Steel Co.. 











R. W. (Pat) Murpney has been desig- 


manager for Taylor 


Forge & Pipe Werks, Chicago. 


CHARLES S, CRAICMILE is president of Bel 
ArtTHUR L. WAN 
NER is vice-president and treasurer of the 
company. 

YY * > 
Dace E. Miter will represent W. P. and 
R. S. Mars Co., 


welding distributors of 


| Duluth, Minn., in northern Minnesota. | 


Joun M. ScHERINGER is sales representa 


| tive for the company in northern Wiscon 
} sin and the upper peninsula of Michigan. 


* * . 


L. E. Osporne, senior executive vice 
president of Westinghouse Electric Corp.. 


| will be the featured speaker at the national 
| banquet of the American Society of Tool 


Engineers in Pittsburgh, March 12. 


* * ” 


| Georce O. With has been appointed as 


sistant vice-president of United States 
Steel Supply Co., Chicago. Cu irrrorp W. 
Lorp has been elected vice-president in 
charge of all Pacific coast warehouses of 
the company. 
* + * 

Grorce G. TscHumMr, manager of photo- 
graphic lens sales at Bausch & Lomb Op- 
tical Co., Rochester, N. Y., has been elected 
president of the 
Photogrammetry. 


American Society of 


~ * 7 


|} Wittiam E. Gaunt has been appointed chief 


engineer of Templeton, Kenly & Co., Chi- 
cago, makers of Simplex jacks. 

+ * « 
Henry J. Kincspury, chief engineer of 
Hammond Machinery Builders, Inc., Kala- 
mazoo, Mich., makers of abrasive equip 


ment, has entered partial retirement after 


50 years with the company. 


* * 


W. R. Cunnick, formerly assistant vice- | 


president and general manager of sales of 


been appointed vice-president and general 


manager of sales for Great Lakes Steel | 


( orp., Detroit. 


+ . * 


Dr. Frank B. Jewett has accepted an ap- 


trustees of Battelle Institute, Columbus, O. 
a 7 

Wyre Brown, president of Phelps Dodge 

Copper Products Corp., has been elected 

chairman of the board and will continue as 

chief executive officer. WutppLe Jacoss, 


| formerly president of the Belden Mfg. Co., 
| Chicago, joined Phelps Dodge in January 


as president. 

> > > 
Ep. Foote, formerly manager of the Cin- 
cinnati plant of Burdett Oxygen Co.. has 
been named sales manager of the Indian- 
apolis branch of Sutton-Garten Co. 


>: > > 
Died... 
Witttam Rosert Cxiark, 51, district man- 


ager for the Linde Air Products Co. at 
Seattle, Wash., died Jan. 12 at Spokane. 


| He was born in Salt Lake City. Four 


years ago he moved to Seattle from Kansas 
City, Mo. 
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Weirton, W. Va., has | 





tHis is tHe Q/L-State 
DOC ALLOYS KIT 


YOU HEARD ABOUT ON THE RADIO 


Saturdays C oast-to- cast) 


It Has Everything for Welding Anything 


MEETS ALL MY GAS 


Low (ost SAVES Tat 


tasy TO UME 


YOuR iis DISTRIBUTOR 





RECOMMENDS 
that a DOC ALLOYS KIT be- 


come standard equipment to go 
vith every gas welding outiit 


| used in maintenance and repair 


work. As the different alloys are 
used up, he can replace them 
quickly for you from your bulk 
purchases. 


AND, HERE’S WHY! 


_ It contains low-temperature weld- 


pointment as a member of the board of | 


ing rods, and fluxes for every 
type of gas welding job encoun- 
tered in maintenance and repair 
work... a supply of II different 
kinds of low-temperature welding 
rods, low-temperature galvaniz- 
ing powder, and 8 fluxes. No 
matter what the job, this profes- 
sional service kit meets the need 
—and it's so easy and econom- 
ical to use. 


NOW! TODAY! PHONE 


your ALL-STATE Distributor for the ALL-STATE 


DOC ALLOYS KIT 


All-State Welding Alloys Company, Inc. 
273 Ferris Ave. White Plains, N. Y. 
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SPOT WELDERS 


BUTT WELDERS 

GUN WELDERS 

WELDING TIPS 
* 


Eisler manufactures 


a complete line of 
RESISTANCE 

SPOT WELDERS 

for all types of Welding 
SIZES FROM 


Yq to 250 KVA (S32) 


TRAN 


FOR 
LIGHTING 


FURNACES 


POWER 


PHASE 
CHANGING 
STYLE No TR-120 ETC. 
Eisler's Transformers are Built to Suit Any Job 
From '/,4 to 250 KVA 
also Manufacturer of Machinery for the Complete 
Production of Incandescent Bulbs, Radio and 
Electronic Tubes 


* 
EISLER ENGINEERING CO., Inc. 


CHAS, EISLER, Pres 
749 So. 13th St. (near Avon Ave.), Newark 3, N. J 





LOUISVILLE 


WELDER’S 
CAP 


QUILTED 
& 


THE ONLY CAP MADE 
ESPECIALLY FOR THE WELDER 


Soft and Flexible 
Comfortable 
Good Looking 
Durable 

Priced Right 
Color — Fast Black 


Made from 3 layers of materials, 
quilted together every % inch in 
diamond design. 


SOLD TO DISTRIBUTORS ONLY 


Write For Prices 


LOUISVILLE CAP CO., Dept. W 
30th & JEFFERSON 
LOUISVILLE 12, KENTUCKY 
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R-W and Filler Metal Butt 
Welding 
2.453.061. Hersert A, Bissout, Mer- 
chantville, N. J.. and Witttam $Y. Borre- 
seN, Philadelphia, assigned to W. K. Mit- 
chell & Co.. Ine.. Philadelphia. Filed May 
27, 1943. Issued Nov. 2, 1948. 














Patent pertains to the process of butt 
welding transverse joints in metallic tubes 
It consists of forming thin opposing lips 
at the extreme inner edge of a transverse 
joint and cutting away outer metal adja 
cent these lips to form the bottom of a weld 
groove. The lips are placed in opposed 
contact. Passing electric current across 
the joint heats the lips to welding tempera- 
ture whence they are pressed one against 
the other to pressure weld them. The 
circumferential space about the pipe is 
filled with added weld metal while the lips 
are kept intact at the inside of the weld. 


Stud Welding Gun 


2,451,190. Frank W. ANberson, North 
Weymouth, Mass. Filed April 22, 1947. 
Issued Oct. 12, 1948. 

A stud welding gun is composed of a 
frame, a stud holder movable longitudinally 
on the frame and means urging the stud 
holder toward the work. A stud received in 
the holder is pressed against the work 
when the bottom of the frame rests on it. 
An electro-magnet mounted on the frame 
has a movable armature. A dog is pivotally 
connected to the holder and the armature 
for retracting the holder and stud when 
the magnet is energized. The dog has a 
latch which engages a stop member when 
the bottom of the frame rests on the work 
and the magnet is de-energized. The latch 
is moved out of engagement with the stop 
member by movement of the armature upon 
energization of the magnet. The holder is 
thus retracted and the stud moved a pre- 
determined distance from the work. 


ALADDIN | 


ROD AND PATENTED METHOD 


B_AtavDN NOD 3) 
NO PUDDLING e NO FLUX 


Weld White Metal 


(POT METAL - DIE CAST) 
Solder and Braze Aluminum 
Repair Kirksite Dies 
Easily and Quickly 
with Gas or Carbon Arc... 


Melting Point 732° F. Tensile Strength Ibs 
Sq. in 47,300. Shearing Strength |bs./Sq. in 
45,800. Meets Air Corps Specification No 
10302. Instructions with every pound. Sizes 
132", 1/16", Ye", 5/32", 3/16", %". Com 
plete Assortment, and $1.00 Trial Package. 


PRE-WAR PRICES 


SEE YOUR JOBBER OR 
WRITE US FOR INFORMATION 


ALADDIN 


ROD & FLUX MFG. CO. 
GRAND RAPIDS, MICHIGAN 
Cable Address ‘‘Aladdinco” 











The "Buyers' Guide" of the 
Welding Industry 


will be published 
MID-JUNE 1949 


Be listed in the 
Thirty-Fourth Edition 
of the 


PRODUCTS REFERENCE 
NUMBER 


of 
The Welding Engineer 


if you manufacture 
welding products or 
kindred lines send for 





"free" listing blank. 


THE WELDING ENGINEER 
Dept. P.R.N. 
330 W. 42nd St., New York 18, N. Y. 
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HARI 


Spattet 
No. 4 
Clamp 
permat 
signed 
ators. 
maxim 
Indivit 
Welde 
inch « 
patter! 
in 4 te 
WRITE 


THERI 


o 




















Seater, 


¥ 


£9 Ck 4 
WITH THE NEW 


HARGRAVE "41 WELDERS’ CLAMP 


Spatter doesn't matter with the new Hargrave 


N 41 Welders’ Clamp. The No. 41 Welders’ | 


Clamp features a patented solid alloy screw that | 


sermanently resists spatter. Clamp has been de- 
signed with the aid of welding engineers and oper- 
ators. Frame is of forged steel, heat treated for 
maximum strength and long life. Each clamp is 
ndividually Tested. The No. 41 Regular Service 
Welders’ Clamp is manufactured in 2, 4, 6 and 8 
nach openings. Also available in Heavy Service 
attern (No. 43 Heavy Service Welders’ Clamp) 
n 4 to 12 inch openings. 

WRITE FOR CATALOG SHOWING COMPLETE LINE 
THERE IS AN INDUSTRIAL DISTRIBUTOR 

RY. STOCK NEAR YOU 

cr VS 1944 Waverly Ave. 


\HARGRAVE Cincinnati 12, Ohio 
The Cincinnati Tool Co. 








The Improved 


““ROUND FILE” 
GAS LIGHTER 





Locking ‘Slip-on’ 
RENEWAL 


..- an exclusive feature 


The patented cartridge holding 
the spark metal locks exactly in 
correct position, permitting in- 
stant replacement. Get ac- 
quainted with the many other 
superior, exclusive features of 
Improved Round File. 


SAFETY GAS LIGHTER CO. 
(Est. 1901) 
LYNN, MASSACHUSETTS 








| 





Electric Soldering Tool 


2,451,290. C. Pau Kepuart, Jersey City 
and Wactrer Ericu Jertcnow, Far Hills, 
N. J. Filed July 27, 1945. Issued Oct. 12, 


New electric soldering tool includes 
levers pivotally connected between their 
ends. Insulating blocks are joined to the 
ends of the levers. Springs hold the blocks 
normally pressed toward each other. Arms 
of conducting material are secured at one 
end to the block. The arms are parallel, 
the other ends of the arms being respec- 
tively formed as fingers. The tips are 
carried by the respective fingers. 





Electrode Grip and Holder 


2,453,244. Ivan M. Matson, Los Angeles. 
Calif. Filed May 15, 1946. Issued Nov. 
9, 1948. 

An electrode grip and holder comprises 
a handle, a channel-shaped jaw secured to 
and projecting forwardly from the handle 
and an inverted channel-shaped jaw pivot- 
ally mounted on the handle a short distance 
rearwardly from its forward end. The for- 
ward end of the pivoted jaw terminates 
between the forward end of the handle and 
the forward end of the fixed jaw. An ex- 
pansion spring is between the handle and 
the rear end of the pivoted jaw. 


Welding Apparatus 


2,454,338. Abert F. Pityo, Clifton, and 
Harry E. Butterrietp, Jr.. Maplewood, 
N. J. Filed June 13, 1947. Issued Nov. 23, 
1948, 

A welding apparatus has electrodes for 
receiving work between them and receives 
current from a welding circuit. At least 
one of the electrodes is a resilient elongated 
blade. A handle carrying the resilient 
elongated blade electrode extends longitu- 
dinally of the electrode and overlapping it. 
A switch for closing the welding circuit is 
mounted upon the handle and has a mov- 
able part arranged to be shifted by the 
flexing of the resilient electrodes. An ad 
justable element mounted upon the handle 
engages the resilient electrode. 
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EVER-KLEAR 
COVER LENS 


NINETEEN YEARS OF PROVEN SERVICE 


Employ 
Ever-Kiear Lens 


or 
better welding 


Clear Vision 


Comfortable Vision 


Is what EVER-KLEAR Cover Lens gives you 
You can't do your best welding unless your 
vision is clear and comfortable. Thousands 
have found this to be true after using 
EVER-KLEAR Cover Lens. They give a keen 
sharp view of the weld always. They do not 
pit. 


Size 2x4'" for arc- 
welding shields. ...$2.40 per dozen 


Sizes 46'2 to 50 
M.M., for goggles 35¢ a pair 


Contact your nearest Jobber. If they cannot 
supply you, send order direct, giving 
Jobber's name. 

F. R. FAULK, Distributor 
405 Penn Ave. Pittsburgh 22, Pa. 














TILLMAN 


GLOVES * GARMENTS 


COWHIDE LEATHER 
GLOVES & MITTENS 
@ ONE-PIECE BACKS 
@ WOOL BACK LINING 
@ WELTED SEAMS 


@ TWO THUMB REINFORCEMENTS 


eee 
SEND FOR CATALOG 


JOHN TILLMAN & CO. 
1561 W. 19th St. Long Beach, Calif. 
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“ANTI-BORAX” 


FLUXES 


Have Always SEEN 


Low 
Temperature 
Fluxes 


ee as 
=n Saving 
Omg 


Fluxes 








SO IMPORTANT ..... 
YET COST SO LITTLE 


“Anti-Borax” Fluxes are GOOD... they 
are GUARANTEED. For best results in 
welding cast iron, brass, bronze, malle 
able’ iron, stainless steel, and. aluminum 
use “ANTI-BORAX” Fluxcs. 


@ No. 1 Cast Iron Welding Flux 

@ No. 2 Brazing Flux for Brass, 
Bronze, etc. 

@ No. 4 “Brass-Cast” Flux for Bronze 
Welding Cast Iron 

@ No. 5 Aluminum Flux for 
Aluminum 

@ No. 8 Aluminum Flux for Sheet 
Aluminum 

@ No. 9 Stainless Steel Welding Flux 

@ No. 11 Tinning Compound 

@ No. 16 Silver Solder Paste Flux 


Cast 


Send for free samples 


Manufactured only by 
ANTI-BORAX COMPOUND CO. 
FORT WAYNE, IND. 





HAVING A 
METAL JOINING 
PROBLEM? Ask Us— 


Gv Aoorgporalins 
EUTECTIC 


WELDRODS 


“Eutectic Low Temperature Weldrods” 
can solve it for you the modern way 
by joining metals at low heat — 
avoiding distortion, stress, warping, 
overheating. 


Over 100 ALLOYS 
Gas om — 
re WELDING 
BRAZING SOLDERING 
ard Surfacin 


Fluxing broblems 


Write to sole manufacturer — 


EUTECTIC WELDING ALLOYS CORP. — DEPT. F 
40 Worth Street New York 13, N. Y. 
Chicago, Cincinnati, Cleveland, Dallas, 
Detroit, Los Angeles, San Francisco, etc. 


160 Field Engineers to Help You 
America’s Welding Alloy Specialists §f 
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Welding Electrode Holder 


2.454.617. Erte Kalamazoo, 
Mich., assigned to Lacey-Webber Co. Kala 
Filed 21, 1944. Issued Nov. 23, 





SIEMERS, 


maZzoo Jan 

















A elec trode 


top 


holder 


bottom 


has elongated meta 
members 


to 


and having sides 
sec ured to hollow body 
ot section. A metal 


plunger is located within the body member 


| SODERING 


BRAZING & WELDING 
L.B. ALLEN CO. INC. Chicage 31, Hil 
6714 Bryn Mawr Ave. 


them form a 


member square 


cross 








and adapted to reciprocate in it. A spring 
within the body 
the plunger in a forward position wih 
The top and 
bottom members adjacent the forward end 





hollow member maintains 


its 








SEARCHLIGHT 
SECTION 


(CLASSIFIED ADVERTISING) 


Continued on opposite page 


forward end_ protruding 
of the body member have aligned openings 
for The plunge: 
has an opening for receiving the electrode 


The 


gripping jaws. 


receiving an electrode. 





body member and plunger 
the 


not 


COMPprise 





Opening in 
hat it 
openings 


plunger REPLIES (I N ludress to office nearest you 
. 42nd St. (18) 

higan Ave. (11) 

68 Post St. (4) 


Is positioned so does 
with the the 
except when the plunger is retracted against 
the spring. of 
material insulate the metal body member. 
One of the covers is secured to the body 
and the other secured to the protruding 
end of the plunger. 


coincide NEW ) \ 330 
Mi 
SCO 


in body member ICAGO: 520 N. 


1N FRANCI 


Tubular covers insulating 


SELLING OPPORTUNITY OFFERED 


POSITION OPEN District Represen 


Full-time 


2 major Eastern and Mid 
trial Liberal commissions 
our ad this issue. DV Welding Controls 


| BUSINESS OPPORTUNITY 
| 


il areas 


Blacksmith and Welding shop 
fully equipped, concrete block building ) 
shop in town of 1200 population. L. B. Robin- 
son, Monroe, lowa 


only 


WANTED —District Sales 
tivities of Distributors for 
welding materials 

Territory: Southeast 
Qualifications: Young man, Southerner preferred; serv 
iceable car; willingness to travel extensively; knowl 
edge of welding and metals 





Manager to supervise a 
Producer of reclamatior 


desirable. Salary plus 


sions 





SW 8070 Welding Engineer 
330 W. 42nd St., New York 18, N. Y. 


FLUX 
FORMULAS FOR SALE 


Have a Side Line! 














Make up and sell your own Fluxes 


$5 WILL HELP INCREASE YOUR EARNING 
POWER by bringing you any one of the following 
o.”" FORMULAS... 


Universal Torch Machine 


2,452,189. Ricuarp F. HetmKamp, Jersey 
City, N. J., assigned to Air Reduction Co.. 
Ine. Filed Oct. 9, 1944. Issued Oct. 26, 
1948. 

A universal torch machine comprises a 
carriage having wheels adapted to run 
directly on a work-piece surface and a torch 


uaranteed ‘‘American Flux C 

ast Iron—Brazing—Copper—High Speed Steel (and 
alloys) — Aluminum (good for both the cast and 
sheet metal). (Or all for $10.00). With full instruc- 
tions. You can now make your own fluxes just as 
hundreds of the most successful weldors are doing 
today who insist on having their fluxes fresh when 
they need them for the better job. Mail money or- 
der to: R. N. Robbins, 288 Montgomery Street, 
Bloomfield, N. J. Write today, as it could start you 
in business for yourself. 





mounted on the carriage for lateral move 
ment. A guiding strip is adapted to be 
fastened to the work-piece and has two 
vertical faces, A pair of rolls, one of which 
is mounted near the front of the carriage, 
and the other of which is mounted near th 
rear, are arranged to engage one of the 
vertical faces of the guiding strip. A second 
roll cooperating with each of the first 
named rolls engages the other vertical fac« 
of the strip. Roll-support arms respectively 
carry the last-named rolls and are pivotal'y 
connected to the torch carriage for move 
ment in a horizontal plane. Means directly 
connect the roll-support arms for main 
taining them in equalized, clutched rela- | 
tion with the guiding strip faces. 





SALE OF COATED ELECTRODES 
50% Off List Prices 
19/9 Stainless Steel (Arcos), Type 307. 
25/20 Stainless Steel (Murex), Type 310. 
No. 10 Ampco-Trode Aluminum Bronze. 
Eccles. & Davies Phosphor Bronze. 


SCRANTON WELDING SUPPLY CO. 
1301 Wyoming Avenue Scranton 9, Pa. 








9 complete used U-Type Linde 
Unionmelt welding heads 
with controls. 


FS 8113, Welding Engineer, 
330 W. 42nd St., New York 18, N. Y. 
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